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PILES 110 FT. LONG were recently used in rebuilding 
the fender piers for the Thames River swing bridge 
at New 
Carolina pine piles from 50 to 65 ft. long were 
spliced with spruce piles long to a 
length of 110 ft. About 400 piles altogether we-ce driven 
The deepest water being 50 ft., it was figured that the 
pruce splices would be well below bottom and_ free 
from the attacks of the teredo, and to preserve the pine 
piles above the bottom they were creosoted. The piles 
of the original piers built in 1889 were practically com- 
pletely destroyed by the teredo. According to the Provi- 
dence ‘Journal’? many of the piles were eaten away until 
they were hardly capable of sustaining their own weight. 
Others were honeycombed until there was nothing left but 
a thin shell, and the investigations made by divers showed 
that not a pile driven in 1888-89 had escaped the jaws of 
the industrious teredo. 


PROGRESS ON THE SIMPLON TUNNEL duging the 
month of September is reported in the “Schweizerische 
Bauzeitung”’ as follows: The north heading advanced 51S 
ft., the south heading advanced 577 ft., therefore both 
headings in the aggregate 1,095 ft. The average number 
of men employed was 3,104, of whom 2,066 were employed 
within the tunnel. The material penetrated by the north 
heading was a slaty gneiss; the south heading advanced 
through calcareous micaschist and anhydrite, until at 
5.327 km. (17,473 ft.) the slaty gneiss of Monte Leone was 
reached, The total depth reached by the headings up to 
the end of September is 25,873 ft. for the north heading 
and 17,584 ft. for the south heading, or a total of 43,457 ft. 


-- 


NO DRINKING WATER in the public schools of .Chi- 
eago has been the rule during the present school year 
and, after an investigation by three water specialists, a 
committee of the board of education has recommended 
that the supply remain shut off until the local board of 
health declares it to de safe. The specialists engaged were 
Messrs. John H. Long, F. Robert Zeit and Eiward O 
Jordan, who made chemical and bacterial analyses and 
inoculation tests of water from five school buildings, in 
districts supplied by as many lake tunnels. The special- 
ists declared that the use of the water without steriliza- 
tion could not be recommended, and that if sterilization 
was to be introduced, boiling would be the least ex- 
pensive method available. They pointed out several local 
conditions that may be comforting or quite the reverse, 
according to the way the citizens of Chicago view the 
situation. Among these were the statements that the 
water was no worse the latter part of September, 1902, 
than it has been from time to time during the past 15 


London, Conn., built in North, 


years; that the present pollution “is probably not a per 
manent condition, but will in a large measure disappear 
with the completion of the intercepting sewers,’’ and 
that comparatively few children are guarded against im 
pure water in their homes, so on considering how small 
a portion of their time is spent in school, “it is extremely 
doubtful whether any great measure of safety for a large 
propertion of the children would be secured by the 
sterilization of the water.”’ 
— — 

THE PRELIMLNARY FILTER for the Lower Roxbor 
ough water purification plant, at Phil ee a, is to be 
built by the Maignen Filtration Co., 1310 Arch St., Phila 
delphia, under the specifications outlined on p. 2S1 of our 
issue of Oct. 9, 1902. The plant will have a capacity of 
12,000,000 gallons a day, working at a rate of 1.577 
gallons per sq. ft., or 60,000,000 gallons per acre The 
contract price is $49,800, or $4,150 per 1,000,000 gallons, 
the city to furnish the foundations for the filters and the 
house to cover them. The water to be treated will be 
drawn from a 138,000,000-gallon subsiding reservoir, and 
the rough-filtered water will go by gravity to the new 
covered slow sand filters, some of which have been in 
operation for a few weeks. It is expected that, after thi 
preliminary treatment, water can be filtered at the rate of 
6,000,000 gallons a day. Mr. Wm. C. Haddock is Directo: 
of Public Works, and Mr. John W. Hill, M. Am. So 
Cc. E., is Chief Engineer of the Bureau of Filtration. 

THE RELATIONS OF PRIVATE FIRE SUPPLIES to 
the water-works upon which they are dependent is to be 
given further study by the New England Water-Works 
Association, through a new committee just appointed by 
Mr. Frank E. Merrill, of Somerville, Mass., President of 
the association. The members are as follows: Messrs 
Frank H. Crandall, Superintendent Water-Works, Bur- 
lington, Vt.; Robt. J. Thomas, Superintendent Water- 
Works, Burlington, Vt., and Elbert Wheeler, Treasure) 
Knoxville (Tenn.) Water Co., 14 Beacon 8St., Boston, 
Mass. The report of a former committee on this subject 
was given in our issue of Sept. 18, 102. The new com 
mittee, it is expected, will confer with like committees rep- 
resenting other water-works associations and also the in 
surance interests. 

DAMAGES FOR INSUFFICIENT FIRE PROTECTION 
have been awarded against the Georgetown Water Co., of 
Georgetown, Ky. The suit was brought by Mrs. James E 
Cantrill for $12,000 damages on account of the destrue- 
tion of her residence in January, 1{)1 The award was 
for 36,000 -The city of Paris and the county of Bourbon, 
also in Kentucky, have brought suit for $100,000 agains 
the Paris Water Co. for failure to furnish water to pre- 
vent the destruction of the Paris court house in October, 

ELECTROLYSIS MAY BE DIMINISHED by periodical 
reversal of the current, according to experiments made by 
A. Larsen at the Copenhagen (Denmark) Technical Col- 
lege. Several lengths of pipe were buried in the ground 
with their ends separated and equal currents were passed 
through all the pieces. In some of them the direction of 
the current was maintained uniform, in some it was re- 
versed at hourly intervals, while in others it was re- 
versed every 24 hours. After some time the pieces of pipe 
were taken out and weighed. It was found that the loss 
of weight in the case of the pipes with daily reversal of 
current was only one-fourth as much as thdése pipes in 
which the direction of the current-wis maintained con- 
stant; the loss of weight in the latter case was 30 times 
as great as where the current was reversed hourly. The 
pipes experimented with were 4 to 6 ins. in diameter, and 
currents of 0.121 to 0.341 amperes were used. 

-@- 

STREET RAILWAYS, ELECTRIC LIGHT AND POWER 
will be investigated by the the U. S. Census Office, and, 
it is said, a special volume will be published to give the 
results obtained. 

THE CHICAGO-ST. LOUIS DRAINAGE CANAL SUIT 
may be dismissed without trial, permission to file a motion 
to that effect on Monday, Nov. 10, having been granted by 
the U. S. Supreme Court on Oct. 20. The petition for 
leave was made by Mr. William Springer, attorney for the 
State of Illinois and the Chicago Sanitary District. Mr. 
Springer stated that issues in the case were joined on May 
27, 1901, but that “since that time an entire term of this 
court has intervened and no effort has been made by the 
complainant to further prosecute said cause or to sustain 
its said bill of complaint by testimony of any kind. Coun- 
sel for respondents respectfully insist, in view of the facts 
of record and the law applicable thereto, that their mo- 
tion to dismiss for want of prosecution should be al- 
lowed.”’ 


> 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a derailment on the Pennsylvania R. R. at 
New Florence, Pa., on Oct. 22. A passenger train ran 
into some wreckage from a small freight train accident 
and left the track. One person was killed in the wreck. 


A DRAWBRIDGE ACCIDENT occurred on the line o 


the Southern Pacific Ry., at Mors City, A 0 , 
An eastbound freight train we e track w ‘ 
ng the bridge over the Atchafalaya River at that pla 
ind partially wrecked the draw vf th bridg No 
one was killed or injured, but fou yf the train wer 
thrown into the river As to the use of the a lk 


Mr. J. Kruttschnitt, General Manager of the Southern 
Pacific Co., informs us as follows 


The latches of the draw are interlocked wit i ‘ 
tric disc signals; the draw was closed at the ‘ 
accident, but the rails were not yet adjusted, nor wa 
bridge latched, and consequently the g tood 
danger The locomotive and tender det ed 
over the bridge, tearing up the floor and derailins \ 
loaded cars, which were thrown aga t he 
wrecking one arm of the span rt ridge w 
erected in 1ISS2, by the Phoenix Bridge Co 

ANOTHER WOODEN WATER TANK FAILED on O 
18, this one being located on a trestle above the ma 
roof of Dobson's carpet mills, in Philadelphia. The tank 
was of cedar and, it is said, had been re-hooped only a few 
weeks ago. This is one of a number of vilur 
within the past few weeks 

OIL AS LOCOMOTIVE FUEL will have entirely 4d 
placed coal on the Southern Pacific R. Ro by December 
1, it is said. Tests on one division hav own that 
for every 10) miles, 24 bbls. of oil are required, where 


> tons of coal are ordinarily used 
THE VALUE OF FUEL OIL COMPARED WITH COAL 
is given in considerable detail in a paper by Lieut 


Charles L. Poor in the ‘“‘Notes on Naval Progrs issued 
by the Office of Naval Intelligence at Washington The 
Dutch torpedo boat “Pangrango,’’ using 700 Ibs. of oil 
per hour in addition to its regular consumption of 2.S00 
Ibs. of coal, secured an added speed of two knots without 
making smoke. The North German Lloyd vessel Tang 


lin,”’ burning oil only, secured a speed of one knot per 
hour greater than with coal and at less cost for fuel She 
consumed 15 tons of oil daily, as against IS tons of Eng 
lish and 20 tons of Japanese coal, and it required but 
one fireman in place of five. We may add that recent 
exhaustive comparative tests of Texas oil aud coal made 
in a stationary boiler furnace by Prof. Denton, of Stevens 
Institute, Hoboken, N. J., showed that 1.560 Ib of oll 
equaled 2,240 Ibs. of coal 

LIQUID AIR ENGINE EFFICIENCY is discussed by 
Prof. F. R. Allen, of Cornell University, in a paper, an 
abstract of which appears in “‘The Gas Engine,’ and a 
the result of tests he says: “The expenditure of 1 HP. 


continuously for one hour results in the production o 
just enough liquid air which, if utilized in its turn as a 


source of power in a perfect machine, would produce 
1 HP. for one minute (1'4% efficiency). The most ef 
ficient method of obtaining liquid air yet discovered would 
increase this last period of time to five minutes’’ (S”: 
efficiency). These figures make apparent the absurdity 
of the claims made for liquid air as a motive power by 
Tripler and his lieutenants in the defunct Tripler Liquid 
Air Co. 


AN ADDITIONAL POWER PLANT for the Twin City 
-Rapid Transit Co., of St. Paul and Minneapolis, Minn., 
is being built, as the present stations have not sufficient 
capacity for the extensions and interurban lines proposed 
The new plant will be operated by steam, and will have 
five units of 5,000 HP., or 9,000-HP. maximum capacity. 
The first of these is to be installed by July, 1903, and two 
more by January, 14. The St. Anthony Falls water 
power plant furnishes from 2,000 to 9,000 HIP., according 
to the stage of the river, but the average is usually about 
3,000 to 4,000 HP. The Third Ave. steam plant at Min 
neapolis has a capacity of 4,000 HP., and is supplemented 
by two storage batteries of 1,500 HP. each, to help out the 
heavy loads at the rush hours. In St. Paul, the Selby 
Ave. station is of 1,000-HP. capacity, and the Hill 
station, 3,000 HP. 


power 


PROGRESS IN STEAM TURBINE CONSTRUCTION 
and use was recently outlined in a paper by A. C. Parsons, 
and an abstract thereof appears in ‘“‘The Marine Review 
and Marine Record,"’ Oct. 9. The total of all compound 
parallel-flow turbined at work or on order for generating 
electricity amounts to 300,000 HP.; the total for pro- 
pelling ten vessels is 83,000 HP. In generating electricity 
the steam turbine compares favorably with the steam en 
gine in point of efficiency, while the first cost, the main- 
tenance, oil and attendance are al! less. The lowest con 
smption so far recorded has been 17.31 Ibs. of steam 
per kilowatt hour, corresponding to about 10.2 Ibs. of 
steam per indicated HP. per hour. In the Oct. 10 issue of 
“Steam Engineering’’ there is a report of tests made by 
Dean & Main, of Boston, on a 300-HP. De Laval 
turbine, showing a coal consumption of 13.91 Ibs. per 
HP. per hour, using eight nozzles and superheated steam, 
which is about 9% more efficient than dry 
steam. 
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AN OUT-OF-THE-WAY CORNER OF THE WORLD. 

On Sept. 4, there sailed from New York the 
steamer “Alps’’ of the Hamburg-American Line, 
bound for Iquitos, Peru. If the reader looks on a 
South American map for Iquitos, however, he 


ported goods. Little attention is given to culti- 
vation, the collection of rubber being far more 
profitable, and the total export last year from 
the port being 4,000 tons, against 3,100 tons dur- 
ing the previous year. This total includes rubber 
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SKETCH MAP OF ROUTE FROM LIMA TO IQUITOS. 


will find it located, not on the western coast, but 


far inland, east of the Andes, and on one of the 
main branches of the Amazon River. The “Alps” 
will therefore proceed southward to the mouth of 
the Amazon and will ascend that stream some 
3,000 miles before she finally anchors at Iquitos. 
The voyage was expected to take from 35 to 40 
days. This is said to be the first merchant vessel 
to sail directly for Iquitos from an American 
port. As many of our readers may recall, the 
S. light draft gunboat “‘Wilmington” ascended 
the Amazon as far as Iquitos in 1807. 

We have recently received from an English con- 
tributor, Mr. H.Guillaume, F. R. G. S., an extended 
account of this litthe Known but rapidly develop- 
ing section of South America, accompanied by 
photographs, a number of which we reproduce 
herewith. 

The source of our correspondent’s information is 
Mr. Melville G. Clayton, an English engineer, who 
Was entrusted with the task of delivering at 
Iquitos a steam launch built by the English firm 
of J. 1. Thornyecroft & Co., for a rubber merchant 
at Iquitos 

A few years ago Iquitos was a small fishing vil- 
lage; and it is the rubber jndustry which has 
brought it into commercial prominence and ex- 
panded its population until it now boasts of some 
740 jnhabitants, consisting chiefly of natives of 


Peru, cholos, or half-castes, Jews coming from 
Gibraltar, Morocco and Tangiers in considerable 


Port Chiclayo on the Ucayali River. 


numbers: Germans, French and Italians, with but 
few Englishmen 

The Booth line of Liverpool steamers serves 
Iquitos monthly direct, calling en route at Con- 
tinental ports, and bringing provisions, clothing, 
tools, machinery, and, in fact, all classes of im- 


from Manaos. As a ton of crude rubber may be 
worth $1,000 to $1,500, it will be seen that the 
value of the export trade is by no means inconsid- 
erable. 

The climate of Iquitos is humid and the average 
shade temperature for the year is about 87°. 
Nevertheless it is said to be not unhealthy, and 
there are few deaths from fevers. 

The rubber traders of Iquitos own about 50 
light-draft steam vessels which ply all through 
the network of rivers in this region and collect 
rubber from the natives. The purchase is by bar- 
ter, and the traders carry all sorts of goods from 
a mirror to a gun to exchange with the natives 
for rubber. In fact, these imported goods form 
the currency of the country. A repair shop to care 
for these steamers is maintained by the govern- 
ment at Iquitos. 

In order to reach Iquitos from the west coast of 
Peru, at Lima, the traveler goes by rail up the 
famous Oroya Ry., which crosses the Andes at 
an elevation of 15,645 ft. From its terminus a 
road has been built by the Peruvian engineer, J. 
Capelo, extending down the eastern slope of the 
Andes to the headwaters of the Pichis River, at 
the settlement called Bermudez. Here a light- 
draft steamer is taken, and in this craft 
a voyage is made down this stream 79 miles to its 
junction with the Pachitea, and down the latter 
stream 191 miles, till it joins the Ucayali River, 
one of the main streams that unite to form the 
Amazon. This river is then followed for 825 miles 
till Iquitos is reached. 

In traveling from Lima eastward the postal 
time from Lima to the head of navigation at Ber- 
mudez is 7 days. The steamer voyage from 
here to Iquitos, 1,095 miles, takes 5 days, but 
ascending the stream against the current 13 days 
are required. 

The rubber forests of this part of South Amer- 
ica are far from being exhausted. Immense re- 
gions have never been touched, as they are in- 
habited by Indians so savage that the rubber 
gatherers will not venture into them. The pam- 
pas of the Sacramento on the left of the Pachitea 
are also untouched, as they are inhabited by the 
Cashibos, a race of cannibals. These Indians oc- 
casionally menace steamers passing up or down 
the Pachitea. The greatest profit in rubber gath- 
ering is from the Caucho tree (Castilloa elastica), 
which is cut down, as it yields milk from the en- 
tire trunk, while the Shiringa tree only yields it 
from between the bark and the wood. It is there- 
fore not felled, but simply tapped. Groves of the 
Shiringa occur at intervals in the forests, the 
Caucheros making pathways from tree to tree to 
gather juice. The Castilloa when felled exudes 


juice for three or four days, the milk ff 
trench in the ground. Its coagulation ts 
two days. This rubber never equals 
that of the Shiringa, neither is it so « 
good gatherer will extract daily from 
Ibs. of milk. It is said that the Caucho t; 
from its roots again, and in five or six \ 
be again cut down. : 

The Campas Indians are the most ci\ liz 
any of the native tribes on the Ucayali 
are copper-colored, and are supposed to ha 
blood in their veins. They are good canoeis 
clever at hunting and fishing. They dress j, 
mas, a blouse or sack, which they weave 
the fiber of the wild cotton tree found on 4 
rivers. Thacotton is spun on a little Spind| 
from chouta wood cut in a slice a little ¢) 
than a match. On the bottom is the vert 
of the paicha fish, and with this single j; 
ment a coarse thread is made, which is 
into cusmas. The Campas Indians often 
raids on the savage Cashibos and make sla\ 
the captives, selling them to the rubber gath. 
who use them in their work. These captives 
said to be docile, and do not care to return to j 
their own people again after living with the m 
civilized tribes. 

Several attempts at colonization have  }. 
made in this region, but have been failures, chi. ; 
ly on account of the irregular transportation s 
vice of the river steamers, which have to be d 
pended on for the staples of food supply at t! 


Port Bermudez, the Head of Navigation on the Pichis 
River. 


start. The soil is productive, and a large variety 
of tropical products can be raised. Herr Augus- 
tine, a German, who is manager of the state 
steamboat repair shop at Iquitos, has also suc- 
cessfully reared cattle, goats and sheep. 
THE PROPOSED STANDARDIZATION OF METHODS OF 
CHEMICAL ANALYSIS.* 
By Bertram Blount,7 F.1I.C., F.G.S. 

There has been evident of late years a tendency to app!y 
the principle of standardization to matters and in dire: 
tions differing considerably from those in which the ad 


A Rubber Gatherer’s Hut. 


visability of erecting and enforcing a standard is gen 
erally conceded. 


Condensed from a paper read at the Belfast Meeting of 
the British Association for the Advancement of Science 

+Of the firm of Stanger & Blount, Chemical Laboratory 
and Testing Works, 2 Broadway, , Westminster, rr « 
London. 
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The commonest examples of standardization,* namely, 
that of weights, of measures and of money, have come 
nto existence and are maintained by their manifest neéces- 
sity: the lack of a standard in these matters would bring 
us perilously near barbarism. 

It may also be maintained with some confidence that 
various mechanical standards are so convenient as to be 
practically necessities. Standard gages for wire and sheet 
nave been used very freely. Standard screw threads have 
also been found desirable and a Section of this Associa- 
sion has endeavored to discover and formulate an ideal 
cerew thread. Pending the fruition of their labors cther 
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most manufacturers. But the engineer who is responsible 
for the ultimate behavior of the material is by no means 
so sure of the advantages thus set forth. He is aware 
that a standard section will not be best in every case and 
must from the nature of things be regarded as a com 
promise and he may, singular as it must appear in these 
days of collective activity, extending even to the realm 
of thought, actually prefer his own judgment to the com- 
bined wisdom of a number of other people 

Proceeding from merchantable products to technical pro 
cesses our legitimate doubt as to the value of standardiza- 
tion becomes sensibly more acute. [t may be right and 
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standards, for example the Whitworth and the gas thread, 
established themselves by common usage and mutual 
consent. 

Passing from these simpler cases where standardization 
is universally conceded to be convenient to a considera- 
tion of the advisability of extending this principle to more 
complex matiers, we enter into a region of polemic; the 
advantages of an artificial uniformity are less clear and 
the disadvantages become more easily discernible and are 
ultimately prominent. 

Thus it may be debated—and the subject is even now in 
process of debate—whether structural metals should be 


proper to establish a standard rail section, but shall there 
also be a standard test specimen by which the mechanical 
quality of the metal may be ascertained? Must the form 
of testing machine in which the specimen is broken equally 
be defined? Shall the rate at which the load is run on be 
fixed by rule? Such matters have been mooted and dis- 
cussed for years by various technical associations, but 
nothing that can be regarded as an accepted standard has 
been evolved from these debates. 

A particular disadvantage attaching to the standardiza- 
tion of methods of mechanical testing is that already there 
is a disposition to rely too completely on stereotyped tests 


351 

definite substance; in such a case a hods w 
chemically sound must give t! ame result 

But notwithstanding these obvious fa ade 
arisen in some quarters for ! nl lard 
methods of chemical analysis \ it 
was put before the Society of Chemical Industry by Pr 
fessor Lunge in the year 1884, and in the ‘ 
dent conflict of opinion it became necessary 
committee to consider the whole questi« bh 
able to find that any report by thi w 
published. 

About the same time, now nearly 20 yea 
Society of Public Analysts occupied themselve ‘ 
similar subject. The methods of water ily w 
cussed and recommendations for a standard pre w 
formulated A like course was adopted for the 
of milk and some years later for the detectio f 
in margarine by the Reichert-Wollny 

It will be observed that in all the tat w sub 
to be examined are natural produ f indeterm 
composition and that the methods for their exa 
are of the nature of empirical tests rather in of analy 
proper. Such tests are often of the h po 
and utility for practical purposes, and om their natu 
are best performed under standard conditio: but th 
must not be confused with actual chemica wl 


is under no such obligation to rule 

At the meeting of the British Association. held 
in ISSS, a committee was appointed “to consider the t 
methods of establishing international 


tand 1 t 
analysis of iron and steel."" The initiation of nve 
gation appears to have been due to Prof. J. W. Lang 
who undertook the preparation of the nem ury ump te 


Other national committees were invited to j: 
and after some years certain of those 


ymin tee reported 
At an early stage of the proceedings the Br h Committe 
defined the object of the inquiry as the prov » and 
preservation of specimens of iron and steel of a compo 
tion most carefully ascertained; these were intends d to 


serve as standards whereby the accuracy of anv give 


process or any given worker might be checked It will b 
observed that there is here no word of a standard meth | 
of analysis; the members of the committe were to b 
free to use the method they thought proper and the 
sults alone were to be standard 

But the members of the American committer 
seem to have held a different object in view 


re 


however 
they applied 
themselves to the examination of methods and especially 
of those for the determination of carbon It 
jectured that their objective was the provision of a stand 
ard method, but this aim was not attained and no subs: 
quent attempt in the domain of steel analysis ha 


greater success. 


3 met wit 


But the idea, although not realized, was by no 


mea 
dead. Dr. C. B. Dudley, of the Pennsylvania R. R., in 
1893, discussed the causes of di crepa y betwe 
results of different chemists and advocated the u o 


molded into certain standard sizes and sections; whether 
an I-beam of a particular weight per yard should be of 
fixed dimensions; whether the’ thickness and contour of 
the head, web and flange of rail should be so standardized 
that an engineer specifying rails of a particular weight will 
have either to adopt the standard section or put down his 
own rolling plant. There is much to be said for such pro- 
ceeding; by the use of few and fixed sizes production is 
undoubtedly cheapened and quickened and the establish- 
ment of metal standard sections would be welcomed by 


*“Standardization’’ has so imposing and attractive a 
sound that it is often implicitly understood that the 
standard is the best thing of its kind; this is by no means 
the case, it is only a fixed thing. 
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and not to consider intelligently what it is that it is desired 
to ascertain. 

If the difficulty of accepting the principle of standardiza- 
tion is considerable in the matter of mechanical testing, it 
becomes still greater in the case of chemical analysis. 

In mechanical testing it is recognized that the values 
obtained for strength in tension and compression, for 
elongation of a ductile test piece, for resistance to shock 
and the like are appreciably influenced by the conditions 
of the test and in consequence there is something to be 
said in favor of standard methods of applying the tests. 
But there is no such justification for the adoption of 
standard methods in chemical analysis where the object 
in view is the determination in a given material of a 


standard methods for avoiding these discrepancies Quite 
recently (in 191) a committee of the New York Section of 
the Society of Chemical Industry approached the sam 

subject in the same spirit and has reported in favor of a 
standard method of analysis for cement And cement ma 
terials. I had the honor in May last of reading a pap 

before this body in which I ventured to criticize tne 
method in detail, and to dissent from the acceptance 
a standard method. 

These criticisms and objections were very frankly an} 
fairly received and discussed, and it may be hoped that 
the discussion will induce some of those who were perhap 
overready to accept standardization on its uperficia 


merits to consider its real and weighty disadvantages and 
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fine their activity to those branches of analytical 
work in which some form of standardization is admittedly 


There are in this matter two schools of thought sharply 
differentiated. On the one hand we have chemists so im- 
pressed with the necessity of avoiding discrepancies that 
they are anxious to set up standard methods stated in such 
letail that a faithful observance of the prescriptions by 
two workers cannot fail to secure identical results. And 
there are others less confident of the success of this 


This conflict of opinion arises in great measure from 


cenfusion of thought There are many operations per- 
formed by the chemist which are from their nature 
arbitrary To take an extreme case it is evidently impos- 
ible to carry out the Maumené test for oils or to de- 


tertaine the flashing point of petroleum and to obtain 
concordant results without having recourse to a fixed 

dure In the examination of potable waters such 
arbitrary methods are in wide and general employment 
nd yield much useful information. 


Rut this sort of codification, though useful and often 
f iry, has nothing to do with analysis. The object 
of the analyst is to determine with the best precision 
n his power the constituents of the substance which he is 
inalyzing. Sometimes he cannot do this and is forced to 


have recourse to the determination of the properties of the 
tance; that is to say, he is compelled to apply to the 
material under examination various arbitrary tests 
tandardization for these tests is legitimate enough 
Standardization of analysis implies that analysis is an 
arbitrary procedure not based on ultimate chemical facts; 
this view is too grotesque for discussion. 

ro turn to the much-debated question of discrepancies in 
imalytical results which is at the root of the whole matter 
In trade it is necessary frequently to appeal to the analyst, 
aul if the results given by one analyst differ from those 
of another examining what is believed to be the same 
ample much delay and expense may be incurred. The 
trader is usually unaware of the great difficulty which 
exists in procuring identical samples and he is almost 
certainly ignorant of the slow and laborious character of 
all analytical processes having claim to be exact. From 
the former cause he is disposed to ascribe all differences 
to errors of the analyst, and from the latter he is in- 
clined to urge greater rapidity of work than is compatible 


with accuracy Sometimes from bad sampling or from 
hurried or unskilful work discordant or erroneous results 
may arise Then the trader seeks the remedy and be- 
lieves that it may be found in a standard method of 
analysi It need hardly be urged before this assembly 
that such a conclusion is fallacious. The same imper- 
fection in sampling, the same hurried and unskilful work 
will lead to the same erroneous results; the only difference 


will be that each chemikant, for he cannot be called a 
chemiker, will be entitled to say that he has followed the 


prescription as faithfully as he was able. 
It not likely that chemists who practice as indepen- 
dent consultants will submit to dictation even from a com- 


mittee of their peers as to the methods they are to employ. 
A member of this branch of the profession asked to de 
termine in some material a definite constituent is either 
ompetent to choose a suitable method and to execute it 
accurately or he is not if he is, a standard method is 
uperfluous; if he is not, his early retirement is desirable 
nd will probably occur from the operation of natural 


use But there are some consultants who are more or 
le identified with particular branches of the chemica! 
trade-—-they are constantly called upon to carry out 
nalyse or assays for the buyers and sellers of ores, 
metals, mineral salts, and the like, and usually the re- 
obtained by the buyer's and the seller's chemist are 
ympared and may be found to disagree. Now here is a 
plausible case for the use of a standard method. It is 
irgued that if the two chemists concerned were to use the 
ive process the likelihood of their disagreement would 
be diminished. There is even a limited truth in this; the 
i kelihood of disagreement would be diminished to some 
extent because both operators would be exposed to iden- 
tical chances of error instead of different chances. But 
the ect of analysis is not to obtain a false concord by 
repeating a process, errors and all, with Chinese fidelicy; 
t is to arrive at the truth as closely as knowledge and 
kill will allow and one of the recognized methods of 
doing this is to vary the conditions of experiment. 
The need of the buyer's and seller's chemist for iden- 
tical results will best be met by ensuring that they are 


ufficiently well trained to refuse to employ a faulty 
method: their choice among several sound methods is 
obviously a matter of indifference. It is only when the 
assay is from its nature arbitrary and is in fact a con- 
ventional test that an identity of method is necessary. 

A great part of the clamor for standardization arises 
from the discrepancies which often occur between the re- 
ults of different works chemists, and it appears that the 

ndard’’ methods which have from time to time been 
sed in the United States have the works chemist as 


particular objective. These discrepancies occur and 
ire highly inconvenient, not only immediately to those con- 
erned, but ultimately as tending to discredit the value 
f analytical control of manufacturing processes. When 


last in America I took some pains to ascertain the opinion 
of chemists on this point and found that those who ad- 
vocated the adoption of standard methods when confronted 
with the grave objections which can be urged against 
them, took refuge in the necessities of the works chem- 
ist, Maintaining that only by the provision for him of 
standard methods could uniformity and accuracy be 
attained. 

It cannot be denied that this view is defensible, but it 
is defensible on one ground alone and that hardly likely 
to commend itself to the works chemist. His friends, in 
their anxiety to help him, infer that he is incompetent 
and needs to be guarded and guided like a school boy. 
Now, as a matter of fact, although often overburdened 
with work and most inadequately paid, the works chemist 
has done much to advance analytical chemistry, originat- 
ing some methods and improving many others. It is aeither 
just nor courteous to assert that he above all others is in 
need of direction and supervision from without, and that 
he is willing to barter his right of individual judgment 
according to his training and experience for a bundle of 
prescriptions. 

It is, however, unfortunately true that while there is 
nothing in the nature of things why the works chemist 
should not be as highly trained and as capable of in- 
dividual decision as his consulting colleague, yet it re- 
mains a fact that some works chemists are not fully com- 
petent, and conscious of their deficiency might even wel- 
come the promulgation of a standard method by which a 
given analytical process shall be carried out. Such cases 
are freely advanced by the advocates for standardization 
and doubtless afford some show of argument in favor of 
the movement. But surely it is better and sounder to 
direct effort not towards the provision of rules for half- 
trained chemists, but towards ensuring that the chemists 
are fully trained, 


Here one is met by the money question. At present 
the average manufacturer is so little alive to the ab- 
solute necessity of obtaining proper scientific and technical 
aid in the conduct of his business that he will offer to 
the chemist a salary hardly in excess of the wages of a 
skilled mechanic. Is it to be wondered at that the man 
who is willing to accept such remuneration should not be 
fully trained, that his knowledge should be empirical and 
that he should need the prop of a ‘‘standard’’ method 
scientifically on a par with a cookery recipe? If it is the 
desire of those who advocate the standardization of chemi- 
cal methods to promote the multiplication of analytical 
machines turning out results of artificial uniformity, no 
better course could be adopted than the prescription in 
detail of processes which shall relieve their user ‘rom the 
troublesome process of thinking. I do not like to suppose 
that this is the object deliberately desired, but it is well at 
least to recognize that it is likely to be attained by the 
successful establishment of standard analytical methods. 

There are other results to be expected of wider and more 
general importance. Let us suppose that standard meth- 
ods had been prepared and published with the consent 
and under the direction of some body of chemists of suf- 
ficient standing to make their pronouncements authorita- 
tive. The position of all chemists who ventured to dis- 
agree with the findings of this central body would become 
very difficult. In all cases of dispute in all legal pro- 
ceedings these dissentients would be placed at a disadvan- 
tage; on them would be thrown the onus of proving, 
usually before a non-technical tribunal, that the method 
they preferred was as good as that of the centrai com- 
mittee. Now it is as certain as anything not actually ac- 
complished can be, that the standard method at its best 
would be a compromise between the different processes in 
use by the various specialists in that particular branch of 
work and would have the usual quality of a compromise, 
namely, the preference of expediency for principle. Conse- 
quently, no independent worker basing his process on what 
he conceived to be the soundest principles could avoid a 
conflict with a method which from its origin is a hybrid 
product. If the dissentient were not able to convince the 
lay tribunal that his process was reliable, a grave injus- 
tice might be done to him; if on the other hand he did so 
succeed, the standard process wouid be discredited. <A 
whole vista of trouble and dispute can be foreseen. The 
endeavor here made to trace to its logical outcome the 
effect of standardization is sufficient to show that such a 
scheme even if it could be regarded as desirable would lead 
to such complications as to render it impracticable. 

But there are still further drawbacks of a kind yet more 
serious. If a standard process is adopted by a central au- 
thority it will be regarded by many as final and ali incen- 
tive to original inquiry in that direction will be removed. 
Periodical revising by a standing committee will probably 
be carried out, but naturally on the lines of the existing 
process and with the view of improving it in detail. The 
deviser of a method radically different from that which is 
official will be regarded as a sort of chemical heretic and 
will receive the treatment usually accorded to the 
heterodox. 

To turn to the construction of a positive policy. The 
spirit which is dissatisfied with the present status of the 
analyst, that does not hesitate to indicate the causes of 
errors and discrepancies and is eager to incur serious and 
voluntary labor in order to diminish the frequency of 


their occurrence, is so entirely admirable thar 
towards a better end than the construction of 
and ineffective code, it could not fail to anin 
and more liberal project with its own zeal 
many branches of analysis (as distinct from 
methods of chemical examination) in which 
exists some doubt whether certain of the rerog 
ods are actually as reliable as the users of 
tain. It would be outside the scope of this I 
forward a list of these discussable method ey 
ticing chemist can provide illustrations from 
work and the specialists in any well-defined } 
analytical work would, if they agreed in nothi: 
thoroughly in accord with the idea that revision 
accepted processes after proper experimental inquiry 
be usefully undertaken. To realize this idea it 
me that there might be formed, preferably under 
pices of the British Association, standing commit 
chemists interested in particular branches of a: 
work; that those committees should meet as often 
practicable in order that their members might conf: 
each should draw up a program of work to bs 
out by selected members of the committee, the Pp 
to be directed to the examination of existing met} 


analysis, to the elimination of sources of erro: 
might be discovered and to the devising of new 
proved processes; that the results of the deliberat 
these committees should be published periodically 
that chemists at large might be informed of the pr 
made and warned against the errors discovered. A} 
inquiries would be of vast value to professional ch: 
who would be in a position to judge how far the m 
indicated might usefully be received and adopted 

It will be seen that the program suggested differ 
cally from that to which I have ventured to take ex 
The latter involves the pronouncement of a defined n 
for the determination of a given substance; the fo 
directed to the discovery of latent errors and to th: 
vision of processes free from these. In the one cass 
of rules is imposed from without, in the other advan: 
improvement will take place from within unfettered 
canon and unhampered by rule. I think it not too 
to say that the whole spirit of science, which is 
with the love of freedom and the defiance of mere auth 
ity, will be found favorable to the plan which I have ; 
forward and will unconditionally condemn any attemp: 
standardize methods of chemical analysis. 

A METHOD OF PREPARING AND PRESERVING RECORDS 
OF RAILWAY REAL ESTATE. 
By Arthur Haviland, M. Am. Soc. C. E.* 

DESCRIPTION AND CONTENTS OF REC 
ORD SHEETS.—A sun-print, in blue and whits 
or black and white, mounted or otherwise, 20 ins 

3) ins., is the unit of filing of maps of the pro; 
erty of a railway, and when arranged consecu 
tively in groups representing the line in each 
cecunty, placed in light covers, and filed in propr: 
cases, these units are in the most convenient, ex 
nomical and useful form. Copies may be issued 
to any person or office requiring them, and thes: 
when colored, are a perfected record of the posi 
tions and dimensions of each parcel of the prop 
erty of the company, of the source of title, and ot 
the rights pertinent thereto. 

The tracings from which these prints are made. 
drawn in black to a scale of 100 ft. per in, show 
tracks, buildings, mile posts, crossings, bridges 
signals, fences, monuments, and boundary lines 0! 
properties, municipalities, and taxing districts 
They show also the chained stations of boundary 
lines, stations, buildings, bridges, and, by num- 
bers, the deeds or other written instruments con 
veying title. They may be made from notes 
taken on surveys for this purpose, when all the 
data will be obtained, or from old maps (on 
scale of 1-1200 preferred), to which will then b: 
added information obtained by methéds noted be- 
low. They are filed in a secure place in groups 
by counties and form the authoritative record 
of the railway company’s property, and being 
posted to date are exact, complete and easily 
handled. 

The fact that the maps are made in black re- 
quires a scheme of lines to avoid flatness in the 
drawing and to insure intelligibility. An unbroken 
line is used for the rails and the outlines of struc- 
tures; all others, by arrangements of dots and 
dashes, represent fences, land lines, municipal 
boundaries and traverse lines. The dimensions, 
material and use of buildings are indicated by 
figures and letters. (See Fig. 1.) The sheets 
have reference marks so that any two may be so 
joined that a continuous tracing may be made. 


*Grand Central Station, New Yor N. Y. 
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Upon the sheets, showing the roadway and ad- 
joining lands of the railway company, the va- 
rious parcels of land are numbered consecutively, 
heginning the series at a terminus or county line. 
iach parcel, the title of which is acquired by a 

wnveyance, or instrument, is given a number. 

several parcels not adjoining are conveyed by 
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state or municipal authority, agreements with 
railway companies, municipalities and individ- 
uals, charters of cities and villages, and leases 
from and to the company. Notes on defects of 
title, purchase-money mortgages and other liens 
should be carefully kept. The filing of all these 
is readily controlled by a card index, with a 


FIG. 1. EXAMPLE OF MAP SHEETS FORMING RECORDS OF RAILWAY REAL ESTATE. 


an instrument, they are given separate numbers. 
if several “parcels” in a deed describe a body of 
land, they jointly are designated by a number. 
Parcels acquired subsequently will be numbered 
to correspond with the land first purchased hav- 
ing the same source of title. If, for instance, a 
farm, through which the road was first built and 
designated by the number 119, is subdivided, and 
any parts bought by the company, these parcels 
on the tracings will be designated by the same 
number as the farm with an additional figure to 
indicate its divided title, as 119-3. So, also, will 
be indicated by similar subordinate numbers or 
letters the existence of any law, ordinance, grant 
or agreement (other than deed) affecting the use 
of a pareel of land, or of a road, stream, bridge, 
etc. 

The deeds and all papers referring to title are 
designated by the parcel number and arranged 
numerically in the files. By this plan, all the title 
papers pertaining to any section are grouped, and 
one may be assured that all the information con- 
cerning the rights of the company is in hand 
without the perplexity and uncertainty of search- 
ing for papers filed in various places. 

On each sheet is given in tabular form the num- 
bering of the parcels, and the subordinate num- 
bers, the names of grantor and of grantee—rail- 
road company or trustee—with the date and place 
of record of the deed, and such reference to the 
grants, ordinance, etc., affecting the use as may 
be thought proper. Cessions by the railroad com- 
pany will be indicated by same means. 

The records in the office of the Register or Clerk 
of the County are examined and copies of all 
papers not in the files obtained. These lists of 
recorded papers are preserved in proper books, 
and to the entry of each deed is added its map 
number. 

If this series of sheets had been traced from 
the old rolled maps of the railroad and completed 
as above, the work (costing about $5 per mile of 
railway) would result in a convenient form of 
maps, with a compilation of all known informa- 
tion, and a critical examination of the company’s 
title and covenants affecting its rights. 

The instruments conveying title are filed in 
Suitable boxes, and the “Abstracts,” with papers 
affecting title (numbered the same as the parcel 
to which they refer), are filed in another place. 
The maps from which the tracings were made, 
or information obtained, are stored. Besides the 
deeds, there are many papers relating to the 
rights of use of the lands, which are filed, noted 
and often referred to, such as grants by national, 


“guide card’ having the name of the station, 
town or county, having behind it a series of “tab- 
ecards,” each referring to one of the subjects 
above. 

METHOD OF COMPILING RECORD SHEETS. 
—The sheets traced from the old maps will prob- 
ably give the alinement, position of property lines, 
and dimensions of lands acquired by the railway 
company. To make these complete, additional in- 
formation is necessary, which may be obtained 
most economically by a chaining party of two 
men and an instrument party of three. 

Beginning at a zero to be fixed at a terminus, 
the chaining proceeds along the gage side of the 
right-hand rail of that track which becomes the 
left-hand or in-bound track of the main line of 
the railway. Stations of 100 ft. are marked on 
the base of the rail in red chalk. At each ten 
stations, a stroke of white paint is made and a 
2-in. x 2-in. oak stake (or 1%-in. iron pipe), 
painted white with the number of the 1,000 ft. 
station in black, is set at right angles to the sta- 
tion mark on rail and outside of the roadbed. 
Notes are made of the stations and pluses (to the 
nearest 1-10 ft.) of cross-fences, municipal boun- 
daries, mile posts, buildings, bridges, roads, frog- 
points and the approximate ends of curves and 
their degree, also occasionally the distance from 
the rail to the railway fence. From these notes 
are made schedules of the positions of stations, 
bridges, road and other crossings, mile posts, 
curves and the boundaries of taxing districts. 

The degree of curvature may be determined, 
close enough for identification, by counting the 
rails in the are subtending a versed sine formed 
visually by the gage, when fifteen 30-ft. rails will 
indicate 1° curve, eleven 2°, nine 3°, eight 4°, 
seven 5°, six 6°, etc. 

An instrument party of three men finds the sta- 
tions of the ends of curves on the center line of 
original location, taking as a radius that shown 
by the maps, with tangents, parallel to the track, 
in such position as may be determined from com- 
pilation (more or less extensive) of all facts af- 
fecting it. The ends of curves are then fixed by 
stone monuments set on the original center line 
and the location of each is referred to the station- 
ing on the adjoining rail. A convenient check on 
the accuracy of the survey, and the avoidance of 
magnetic variation in all descriptions for deeds, 
might be found by reference to astronomical 
meridians. 

After the monuments at the P. C.’s are set, the 
cerfter line is remeasured by a 200-ft. compensa- 
ting balance chain. It is evident that if the track 


were straight or returned to the same bearing 
as the initial tangent, the difference of chainings 
along rail and along center line would probably 
be the error in the rail measurements. The dif 
ference in the length of the two lines measured is 
found by multiplying the offset of the two 
lines by the tangent of the difference of 
bearing of the initial tangent and that of the 
tangent at place of comparison. Applying 
this correction to the difference of chainings, 
will give the error along the rail. Owing to sev 
eral changes in alinement of tracks no test of the 
accuracy of the rail chaining is as yet possible, 
but, along a line with rather unusual changes, 
the probable error was found to be about \ ft 
per mile. However, the chaining along the rail 
furnishes stations for resurveys and detail maps 

is more accurate than the average survey of ad- 
joining lands—is sufficient for all practical pur- 
poses of construction and operation, and perhaps 
renders unnecessary the more exact and expen- 
sive measuring with a compensated chain. 

We then have, on the ground, fixed points from 
which all surveys for improvements will be made, 
and in the office, notes from which corrected maps 
may be made, and the papers relating to title ex 
amined and filed. 

METHOD OF FILING RECORDS.—The sec- 
tion, Fig. 2, shows the 30 shelves in a double-door 
closet above a series of long shallow drawers with 
locks, and below a series of unlocked drawers, 
above which are bins with drop doors and mov- 
able partitions. 

This case is made of steel, lacquered, with brass 
trimmings. Access to the upper part is by means 
of a ladder with broad platform on top, supported 
by wheels on the floor, and guided by rollers en- 


gaging with a rail above the closet. A hand rail“ 


below the bin doors adds to the security of its 
use. On the inside of the closet doors is a small 
scale map of the territory to which the portfolios 
refer, showing the lines of railway, position and 
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Fig. 2. Section and Elevation of Filing Case for 
Railway Real Estate Records. 


name of stations and town boundaries and names, 
and along the railways are noted the numbers 
of the volumes containing the maps thereof. The 
locked drawers are intended for the filing of the 
tracings from which the prints are made. The 
unlocked drawers are used for the filing of papers 
(other than deeds) relating to title. The bins are 
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occupied by maps of no present use, but to which 
reference may at some time be desirable. 

A case for the filing of copies of maps filed in 
the office of county clerks, to which some deeds 
may refer, and for the filmg of maps showing 
“studies” of title, explanatory of difficult ab- 
stracts, should be provided. Also, cases for the 
filing of printed atlases, and of wall maps, will 
be found convenient, if not necessary. 

The deeds are filed in steel document boxes in 
which they, in a vertical position, are pressed by 
a planquette of hard wood held in place by a lock- 
ing-bar. As the rims of these boxes fit neatly 
into grooves, the contents are free from dust and 
assured of safety from the smoke of any fire less 
than destructive. The boxes are as nearly filled 
with papers as convenience and the probability 
of additions may dictate. The label on the boxes 
states the name of the railway or branch line, 
county, town, and the numbers of the deeds con- 
tained, and a reference to the number of the map 
or atlas of the railway. 

The boxes are arranged geographically in a 
steel frame, in which they may be secured by 
means of a small handle operating a locking de- 
vice engaging GO boxes. This frame is above a 
series of small drawers used for the filing of ab- 
stracts and “other papers’ (muniments of title), 
giving all possible information as to title and the 
history of its acquisition. Drawers for this pur- 
pose should be of such dimensions as to afford 
ready access to any papers, and at same time to 
economize space.Papers of thischaractershould be 
filed on edge in numbered packages placed in rows 
across the drawer, and the depth of the drawer 
should be about %-in. greater than the width 
of the folded papers, of a length sufficient to al- 
low two or three rows of papers and of a width 
not much over 19 ins., but determined by the di- 
mensions of the space allotted or 4 ins. deep by 19 
ins. wide by 19 or 28 ins. long. If this method of 
proportioning is not used, the drawer will neces- 
sitate the piling of papers, and much delay and 
vexation in handling them will be the result. 

The rights of a railway company to the use of 
parts of its property depend upon legislation by 
the national, state or municipal authorities, some- 
times contained in books in the law library or in 
the “ordinances” of cities and villages, and some- 
times more definitely expressed by written agree- 
ments or permits. All these are a part of the 
records of railway real estate and, as far as pos- 
sible, should be on file and reference thereto 
made on the maps. The rights of municipal au- 
thority require the filing, also, of the charters of 
cities and villages. These papers may be con- 
veniently filed in the upper drawers. The open- 
ing and closing of streets, the laying out of roads 
along or across the railroad, and all matters re- 
lating to the history, rights in and use of high- 
ways is highly important, and require careful at- 
tention and complete filing and notation. The 
papers will consist of maps, copies of proceedings, 
consents, ordinances and deeds of dedication. 

It is suggested that to avoid the handling and 
mutilation of the original deeds, often made on 
brittle paper, and already showing symptoms of 
approaching destruction, that a skeleton copy of 
each should be made on a suitable card, to be 
filed with the Engineer's department for use in 
the making of maps or land diagrams. These 
copies, besides names, date, and place of record, 
need only contain copy of any covenant affecting 
use or reversion and a sketch showing lands con- 
veyed, or a shortened form of the description. 

A “working case,’ containing closets for filing 
of books containing indices, records and other 
books and document boxes for filing of papers 
of general reference and in constant use, is also 
necessary. The boxes are used for the collection 
of memoranda on important subjects, of such 
eharacter that they cannot be placed in a locality 
file until completed and compiled, or of informa- 
tion relating to general affairs, or filing of lists 
of deeds, maps, papers, etc. 

In this case a series of drawers, 3 x 5 ins., in 
section, for the filing of about 12,000 index 
cards, containing information concerning railway 
properties, rights and use, not contained in the 
deeds. 

Upon a guide card is printed the name of that 


portion of the line of railroad, information con- 
cerning which is contained on the cards behind 
it. These names are those of stations, municipal 
districts, streams, roads or streets, sidings, 
curves, cuts, tunnels or other places designated 
by colloquial (often slang) terms, which might 
occur in conversation or correspondence of a local 
superintendent or foreman. The cards are ar- 
ranged alphabetically. Behind them are placed 
tab cards, each designed to receive memoranda 
or information of different kinds. In preparing 
such or any card index, no hope should be en- 
tertained that the first scheme of arrangement 
is the final one, because the accumulation of in- 
formation will develop advisable changes to ac- 
commodate the whole when subdivided into the 
many classes of interests affecting railway real 
estate. As the tab cards are cut and numbered 
to twelve only, the series may be extended by 
coloring with red pencil the tabs of those in- 
tended for numbers from 18 to 24, with blue pen- 
cil the tabs of those from 25 to 36, etc. In this 
seriés notes are made upon the subjects of his- 
tory, legislation, use and filing, and a tab card is 
devoted to each of these subjects: history of place, 
filings of deeds and maps, history of construc- 
tions, water supply, sidings used by others, gravel 
pits, wharves, permits by municipalities, streets 
crossed and history of, street railways and rail- 
road crossings and junctions, farm and other 
crossings, defects in title, lands for sale to or by 
company, and others as occasion requires. 

The maps of the railroad properties show con- 
veyances to companies now extinct, whose fran- 
chises have been ceded by sale or lost through 
foreclosure, or to companies still existing whose 
line of road is operated under a lease. The title 
of the present company to the lands so acquired, 
its rights and duties thereto, depend upon trans- 
fers anl litigations so complex that a clear, con- 
cise and accurate record should be maintained. 
The material for this record is dispersed and its 
collection is one of considerable labor, leading 
through the books of ‘‘minutes’’ of the older com- 
panies, the recorded conveyances and filed maps, 
county clerk’s minutes and files, histories of the 
localities and the memories of the oldest officials, 
The attempt to compile at once such history in a 
completed form, unless the matter has been pre- 
pared in the interest of each company, would 
probably be a failure. The method of collecting 
information and the readiest form of preserva- 
tion is suggested by card index system. A proper 
receptacle contains a series of colored guide cards 
upon each of which is inscribed the name of a 
railway company appearing upon the maps 
as a grantee. These arranged alphabetically 
form the skeleton upon which may be built 
the fabric of the “corporation history,’ as the ma- 
terial therefor may come to hand. Behind each 
of these cards are arranged tab cards upon which 
are noted respectively the date and other facts 
of incorporation, the proposed termini and route, 
counties and towns, mortgages, leases to and by, 
foreclosures, reorganization, trustees of title and 
present officers. The names of railway companies 
appearing on the maps as “grantors’’ of fee or 
easement might be included in this history by the 
use of white guide cards, and, if necessary, the 
history of each before and after the date of the 
grant could be kept. 


ANNUAL CONVENTION OF THE ASSOCIATION OF RAIL- 
WAY SUPERINTENDENTS OF BRIDGES & BUILDINGS. 


The annual convention of this Association was 
held at Minneapolis, Minn., October 21 to 23, the 
headquarters and place of meeting being at the 
West Hotel. The convention was called to order 
about 10.30 a, m., Oct. 21, the proceedings being 
opened with prayer by the Chaplain, Mr. J. H. 
Cummin (L. LR. R.). An address of welcome by 
the Mayor, Mr. D. P. Jones, was responded to by 
Mr. Cummin, and an address was also made by 
Mr. W. G. Nye on behalf of the convention com- 
mittee of the Commercial Club. The President, 
Mr. W. S. Danes (Wabash R. R.) then read a brief 
address, in which he referred to the fact that the 
increase in weight of modern locomotives and roll- 
ing stock has made it necessary to increase the 
capacity of bridges. The reports of the Secretary, 


Treasurer, Executive Committee and the © 
tee on Memoirs were then read. The re; 
technical committees followed, after wh 
the discussion of last year’s reports, and 
discussion of the reports of the present n 
For the sake of convenience we shall give : 
ports and discussions together. 
DISCUSSIONS OF REPORTS OF 1% 

STATION PLATFORMS.—Mr. Pickering 
& Me. R. R.) is using granite chips from a q 
where paving stone is made. The coarser m 
is used for the bottom and covered with th 
chips, the stone being then rolled with a 
roller. This proves very satisfactory. The © 
& St. P. Ry. is also making platforms with : 
screenings. Mr. Sattley (C. & N. W. Ry.) 
abandoned the use of broken stone, as it t: 
into the cars. He uses a wooden curb, 8 ins. a 
the rail, filled in with gravel and paved 
brick. The cost is from 10% to 12% cts. per 
ft., everything included, according to the pric 
brick. Some speakers considered brick the b 
and concrete next. 

WATER STATIONS.—One member spok: 
using iron trestles instead of the usual tim! 
towers to support the water tanks. Tanks of co: 
rugated iron and of concrete reinforced with ex 
panded metal were referred to, but no definite in 
formation was given concerning them. 

BRIDGE RENEWALS.—Several speakers con 
sidered it best and most economical for the rai! 
way company itself to do this work. If done by 
contract it should be under the company’s super 
vision. Mr.-Reid (L. S. & M. S. Ry.) stated that 
no work of this kind is done by contract on lin: 
under traffic. In one case a contracting firm bid 
$14.75 per ton for removing an iron bridge, th 
railway company to built the falsework. The 
company did the work itself for $9.75 per ton, in- 
cluding the falsework. 

BRIDGE GANGS.—Mr. Reid (L. S. & M. S. Ry.) 
has eight bridge outfits, each including a dining 
car and sleeping car, so that the men can be cared 
for while at work and can sleep while going to 
emergency work. By thus providing for the men’s 
comfort he is able to get and keep better men than 
would otherwise be the case. 

AUXILIARY COALING STATIONS. 

This was the first committee report presénted, 
and an abstract is given in another column. The 
conclusions were that the cars should be hauled 
or pushed up an incline into an elevated coal sta- 
tion and the coal dumped directly into the 
pockets; or if the incline is impracticable, then a 
ground storage line with elevator to fill the upper 
bins is recommended, Where it is necessary to 
coal engines on several tracks a conveyor system 
should be used. 

The discussion on this report occupied nearly 
the whole of the evening session. Mr. C. A. Lichty 
(C. & N. W. Ry.) said that the new plant at Fond 
du Lac has elevated lines to which the coal cars 
are hauled up a steep incline by a gasoline engine. 
The coal is broken to a uniform size at the mines, 
as otherwise there is trouble in dumping the cars. 
He advocated some means of weighing or measur- 
ing the coal, so as to have a check on the engine- 
men and firemen. Mr. A. S. Markley (C. & E. L 
Ry.) thought provision should be made for unload- 
ing gondolas or box cars, as railways cannot al- 
ways get drop-bottom cars. As to weighing, he 
thought this did not mean much. If an engine 
with 3 tons in the tender takes 5 tons before start- 
ing out, it is credited with 5 tons instead of 8 
tons. Mr. W. A. McGonagle (D. & I. R. Ry.) 
thought that the weighing of coal at coaling sta- 
tions was simply a waste of money. The dyna- 
mometer system of recording weights, as used at 
many stations, requires continual repair and at- 
tention, and on his road this attachment has been 
cut out of service as being very expensive and of 
little benefit. The weighing of coal at coaling 
stations when delivering to the engines is largely 
guesswork. It should be weighed at the dock and 
then charged out to the engines at so much per 
mile run. He thought it would be better to stop 
weighing coal and keeping coal accounts with the 
individual enginemen, and instead to spend more 
money in employing competent traveling engine 
men. 

Mr. A. Montzheimer (C, & N. W. Ry.) and other 
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members, however, considered that very good re- 
sults came from weighing the coal as delivered to 
the engines. The cost of keeping the accounts on 
each division is not great, and there is a rivalry 
among the men as to their coal records. It was 
pointed out, however, that various factors, includ- 
ing the quality of coal at different stations, affect 
the comparisons of coal records. Mr. Cummin (L. 
L R. R.) said that the Pennsylvania R. R. at Jer- 
sey City delivered coal to engines on the main 
track, the train stopping for the purpose. The 
amount of coal is weighed and the engineman and 
fireman sign a coal ticket. The engines are rated 
with an allowance of so much coal for 100 miles, 
and the records are made up monthly from these 
tickets. The Long Island R. R. has erected a 
large coaling station at Newtown Creek, Long 
island City, where 90% of the engines take coal. 
Drop-bottom cars on two tracks deliver coal into 
a storage bin of 3,000 tons capacity, from which 
a link-belt conveyor supplies a delivery bin of 
1,800 tons. For unloading coal from canal boats 
into the storage bin there is a traveling crane 
with clam-shell bucket. Five tracks run trans- 
versely through the shore end of the building, so 
that five engines can take coal at once. The cost 
of handling coal from the dock to the delivery 
bin is 2% cts. per ton from cars and 8 cts. per ton 
from canal boats. 
MAIL CRANES. 

This report consisted simply of half a dozen 
brief replies to a circular of enquiry. It was sup- 
plemented by a number of illustrations, all of 
which, however, showed modifications of the or- 
dinary mail crane with two horizontal arms be- 
tween which the mail bag is carried. The discus- 
sion developed nothing very new; some of the 
members preferred iron mail cranes and others 
spoke of the desirability of introducing an im- 
proved method of delivering mail bags from the 
cars. A combined mail bag catcher and receiver 
invented by Mr. G. R. Moore, of Erie, Pa., was 
briefly described. Mr. Reid stated that on the 
L. S. & M. S, Ry. mail bags are taken by trains 
running at 90 miles an hour without any difficulty. 

ROOF COVERINGS FOR RAILWAY BUILDINGS. 

Slate is much used for station buildings where there is 
not much climbing for the repair of skylights or tele- 
graph wires. It has a life of 35 to 40 years, and the roof 
should have a pitch of not less than 6 ins. per ft. Vit- 
rified tile is very durable when rightly made and laid on 
steep roofs, but is not adapted for ordinary railway build- 
ings. Shingle roofs last 28 years, and should be laid with 
6-in. pitch, they are very satisfactory where slate is too 
expensive. For flat roofs, a tar and gravel composition is 
preferred, and will last 12 to 18 or even 30 years. Slag 
or broken stone of the size of peas is sometimes used in- 
stead of gravel.. In such roofs, much depends upon the 
paper used, the pitch, aud the thcroughness of the work. 
Three-ply is too light, 4-ply is good, but 5-ply is better. 
Asphalt paper and asphalt pitch are sometimes preferred 
to coal tar, but the latter is sufficiently durable. An as- 
phalt-gravel roof must slope not more than ¥%-in. per ft., 
on account of the liability to run in hot weather; but tar 
gravel roofs may have a pitch of 1 in. per ft. With such 
very flat roofs as are required for asphalt, any settlement 
will form hollows to hold water. 

Sheet metal roofs, corrugated or flat, are not durable. 
Steel is less durable than iron, and will last only about 
one year, where exposed to engine gases. Tinned shingles 
of good quality give good results. Painted shingles have 
a short life unless frequently painted. 

Of patented roof coverings, Sparham is pulverized tal- 
cose lime rock, mixed with coal tar pitch and applied hot 
to the roof with a trowel. This may be used for a flat 
roof or for a pitch of 3 or 4 ins. per ft. Ruberoid is a 
wool-felt’ saturated with a paraffine preparation. Per- 
fected granite roofing is 2-ply tarred paper with sea-grit 
on one side. Both of these last may be used for any pitch 
not flatter than 2 ins. per ft. Cheap roofs made with roof- 
ing papers require periodical mopping with tar, and if thus 
treated every two years (before the paper or felt is bare) 
will last almost indefinitely. In railway work, however, 
roofs are generally left without attention until leaks are 
reported, when it is too late for a mopping of tar to do any 
good. 

Roofs requiring treatment every two years can hardly be 
regarded as permanent. Slate for pitched roofs and tar 
and gravel for flat roofs are as nearly permanent as can 
be obtained for railway buildings. The cost per square for 
roofing of different kinds in New England is as follows: 


Slate ........$9.00 to $12.00 Tar & gravel.$4.00 to $5.00 
30.00 ** 33.00 Sparham .... 5.00 5.50 
Shingles: Ruberoid ...2.75 “ 3.75 
Sawed cedar 4.50 “* 6.00 Prfctdgranite 2.75 “ 3.25 
Tinned .... 5.00-* 6.50 Paroid ...... 8.00“ 3.50 
Sheettin with 2-ply, double. 2.00 “ 2.95 
standg seam 6.50 “ 8.00 3-ply, single. 150“ 2.00 


The discussion consisted mainly of individual 
expressions of experience with different kinds of 
roofing, and showed very great differences of 
opinion and experience. 

TRACK PILE DRIVERS. 

This report was comparatively brief, but was 
supplemented by numerous statements from indi- 
vidual members. We publish a separate abstract 
of this report and the supplementary matter on 
another page. It appeared that these machines 
drive piles 15 to 20 ft. ahead of the car and from 
9 to 22% ft. on either side. The leaders are 35 to 
47 ft. long, or sufficient to take a 35-ft. pile under 
the hammer. One road uses leaders 18 to 24 ft. 
long, suspended from the boom of a derrick car. 
The weight of hammer varies from 2,000 to 3,600 
lbs., and one member recommended two hammers, 
of 2,200 and 3,600 Ibs., for different kinds of work. 
The pile driver engines are usually of 20 to 30 HP. 

The discussion was very brief. Mr. B,. F. Picker- 
ing (Boston & Maine R. R.) preferred to use a 
locomotive aitached to the pile driver instead of a 
self-propelling machine, and also advocated hav- 
ing all movements made by steam power, as in 
bad weather it sometimes takes 6 or 8 men to 
swing the pile driver. If the machine is to be 
self-propelling, a separate engine should be pro- 
vided, instead of relying on the one engine. Mr. 
Sattley (C. & N. W. Ry.) and others preferred the 
self-propelling machines. 

ROUNDHOUSE PITS. 

The report recommended a pit with convex bot- 
tom, so that men working in it would not be stand- 
ing in drainage water. The Chicago & Eastern Ill- 
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Cross-Section of Roundhouse Pit; Chicago and 
Eastern Illinois R. R. 


inois Ry. uses a pit 4 ft. wide, 2 ft. 10 ins. deep at 
middle and sides. It is of monolithic concrete, 4 
ft. deep, 8 ft. over all on top and 9 ft. over the 
bottom. The top of each wall is formed with a 
bevel to receive a rail, with its top level with the 
top of the wall. The rail is secured to anchor 
bolts projecting through the concrete and passing 
through the web of the rail, but another design 
provides for a wooden stringer on the inside of the 
rail, secured by nuts on vertical anchor bolts This 
is shown in the accompanying cut. 


BRIDGE FLOORS. 

An abstract of this report is given in another 
column. Practically the only discussion was the 
description by Mr. Reid (L. S. & M. S. Ry.) of a 
double floor with tarred paper between the two 
layers of planking. 

COST OF OPERATING TURNTABLES. 

An abstract of this report is also given in 
another column. It consisted of separate indi- 
vidual statements, and the rather lengthy dis- 
cussion clearly established the fact that no com- 
parison could be made betweeen the figures as 
they were not based on any uniform method of 
accounting. One member thought it poor practice 
to install an old light steam engine for this work. 
while another thought it uneconomical to pur- 
chase an entirely new and expensive electric plant 
except where a great number of engines have to 
be turned. One member spoke of turning 400 en- 
gines per day on an electric table. Mr. Pickering 
thought at many points where only a few engines 
have to be turned the work can most economically 
be done by the men employed in cleaning the 
cinder pits, etc. In one case, on his line, double- 
end engines are used in suburban service to 
obviate the necessity of frequent turning. A reso- 
lution was passed to the effect that the writers 
of the report should get together and arrive at 


some uniform basis. for their figures before the 
report is printed in the proceedings 
OFFICERS. 

The election of officers resulted as follows: 
President, B. F. Pickering, Boston & Maine R. R., 
Sanbornville, N. H. Vice-Presidents, C. C. Mal- 
lard, Southern Pacific Ry.; A. Shane, Tol., St. L 
& Western Ry.; A. Zimmerman, Colorado & 
Southern Ry.; and Arthur Montzheimer, C. & N 
W. Ry. Treasurer, N. W. Thompson, P., Ft. W 
& C. Ry. Secretary, F. S. Patterson, Boston & 
Maine R. R., Coneord, N. H. The next mes 
will be held at Quebee in 1003. 

ENTERTAINMENTS 

These included a trolley ride to Minnehaha Falls, 
a theatre party, and a carriage ride to the Pills- 
bury flour mills and the new government dam, 
the return drive being through the parks and 
residence district of Minneapolis. On Oct. 21 the 
party went to St. Paul on special electric cars, 
which took them through the interesting parts of 
that city, after which a visit was paid to the 
works of the American Hoist & Derrick Co., and 


that company gave a dinner at the Commercial 
Club. The party returned to Minneapolis in time 
to take train for Duluth and a two days’ trip 


through the iron mining region of northern Min 
nesota. 


METER SYSTEM OF THE WATER DEPARTMENT OF 
BALTIMORE, MD. 
By Robert L. Clemmitt.* 

There are in service in the city of Baltimore 
about 1,800 water meters, of all sizes and kinds. 
This small number of metered services in so large, 
a city is accounted for by the fact that until quite 
recently the use of meters was practically optional 
with the consumer; therefore meters, especially 
of the smaller sizes, were used only where the con- 
sumer was benefited. A recent regulation of the 
water board requires that all services over 1 in 
shall be metered, which will in time result in a 
large increase in the number of meters. 

The meters now in service cover all classes of 
property, but generally the consumers are those 
using water in large quantities, such as manu- 
facturing plants, railroad watering stations, hotels 
and elevator supplies. 

The testing, inspection, quarterly reading and 
general management of the system, except col- 
lecting the bills, falls to the lot of the writer, and 
this article is intended to show the methods used. 

All meters used in this department are bought 
by contract, proposals being advertised for about 
the first of each year, and they must be furnished 
according to a rigid specification. 

A well-equipped meter-testing room is main- 
tained at the department's machine shop, where 
all new meters are carefully tested for accuracy 
of registration, loss of pressure, etc., when re- 
ceived from the manufacturer. All old ones, after 
being repaired in the shop, are turned over to the 
testing room for final adjustment and “tuning 
up.” None are allowed to be placed in service 
showing an error of more than 2%. Fig. 1 shows 
a section of the testing room and apparatus. 

On taking charge of this branch of the work, 
the system of records, accounting and inspection 
was found to be obsolete, so that an entirely new 
system had to be devised. The city was divided 
into four meter districts, numbered one, two, three 
and four, and each meter was inspected and given 
a service number; the initial figure of the service 
number indicates the district in which the mete 
is tocated. Each district is divided into a number 
of routes, containing not more than 150 locations, 
80 arranged that the inspectors in making their 
rounds never “double” or go over the same ground 
twice. 

Loose leaf route-books, Fig. 2, are used, each 
meter having its own page, so that alterations 
may be made in the routes to suit the growth of 
the service. 

The records in the office are kept entirely on a 
card system. Fig. 3 shows the index cards, which 
are filed in drawers behind properly tabbed alpha- 
betical guide cards. The accounts showing the 
quarterly readings, amount of bill, ete., are kept 


on ledger cards, Fig. 4, which are filed numerically 


*Assistant Engineer, Water Department, Baltimore, Md. 
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according to service number. The cards of each 
district are filed in separate drawers. 

In the testing room a card system is used to 
keep a historical record of each meter used in the 
service, Fig. 5. When a shipment of meters is re- 
ceived each one is tested, and a card filled out for 
it, which is filed in a drawer according to kind, 
size and the manufacturer's number. On the re- 


repairs, were taken out and repaired; 3 were 
found to register correctly, 9 over-registered from 
1 to 15%, 13 failed to register at all, and 45 
under-registered from 1 to 50%. 

The earnings of these 70 meters for the year 
1900 was $11,864. With all of them in proper 
working order, and assuming that the same 
amount of water will be passed through them in 
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verse of this card all repairs are 
entered, and this shows a com- 
parison of the cost of repairs to 
the amount of water registered 

The card system used seems to 
be especially adapted to records 
and accounts of this kind, as 
reference to any meter is almost 
instantaneous, no dead or obso- 
lete matter is carried, and it al- 
lows for an enormous increase in 
the system without any incon- 
venience or over-lapping, as in a 
book system. 

Since the adoption of this sys- 


tem the time required to take 
quarterly readings has been re- 
duced one-half, the meters have 
been kept in better repair, and 


FIG. 1. SECTION OF METER- weeuees ROOM, BALTIMORE 
the whole system generally is in 


better condition than formerly. 

The meters used here are installed by the de- 
partment, at the expense of the consumers, the 
latter paying the cost of all labor and material, 
except in some special cases where the department 
deems it advisubte to install the meter for its own 
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Fig. 2. Upper Half of Page of Meter Inspector's 
Route-Book, Baltimore, Md. 
(The full page is 4% ins. wide and 10 ins. high, with 


spaces for 22 readings on the side shown and 38 on the 

reverse, or 60 in all. The left-hand edges have three 

perforations, for binding.) 
protection, and all repairs are paid for by the 
consumers. 

During 1901 an experiment was tried to deter- 
mine the advisability of the department making 
repairs to meters free of charge to consumers, 
with the following results: 70 old meters, which 
had been in service a number of years without 


WATER DEPARTMENT. 


the future as in the past, there will be an increase 
of $1,507 in the annual revenue. ‘ 

The cost of repairs was $921, showing a clear 
gain in one year of $586. The experiment is con- 
sidered quite successful, and the work of repairs 
is progressing as rapidly as our shop facilities will 
permit. 

The meter specifications for the year 1902 are 
as follows: 


WATER METER SPECIFICATIONS, BALTIMORE, MD. 


GENERAL CONDITIONS.—The Contractor under these 
specifications, and the contract following these specifica- 
tions, shall furnish Water Meters of such sizes and in 
such quantities as shall be ordered by the Water Board 
during the year 1902. All orders shall be filled promptly 
and delivered, all charges paid at the Department’s Shops, 
cerner Oliver and Wolfe Sts., in the City of Baltimore. 

METHOD OF BIDDING.—Bidders shall fill out the bids 
on the blanks furnished for the purpose, in writing and 
in figures, and in addition to his bid for furnishing the 
meters, the bidder shall also submit a schedule of prices 
for duplicates of all parts of all sizes and all kinds ot 
meters he proposes to furnish. Said schedules shall con- 
stitute a part of his bid and shall be binding during the 
term of the contract. The prices bid on all meters shall 
include all connections usually furnished with the meters. 

INSPECTION.—The Water Engineer shall have the 
right to visit the works of the Contractor, either per- 
sonally or by representative, and inspect the work in 
progress for this Department. 

SIZE AND T¥PE OF METERS.—Proporals will be 
considerei for meters in three classes: (1) On all sizes 
from %-in. to 6 ins., inclusive of the Rotary or Oscillat- 
ing Piston displacement type of meters. (2) On 3, 4 and 
6-in. of the Inferential or Velocity type of meters. (3) 
On %, %, and 1-in. of the Disk type of meters. 

MATERIALS AND WORKMANSHIP.—All meters fur- 
nished shall be of the best and latest approved design and 
so constructed that the working parts can be readily ex- 
posed for inspection and repair. All 3, 4 and 6-in. In- 
ferential or Velocity meters shall have fish traps of large 
capacity attached and fitted with suitable arrangements 
for blowing out and cleaning without disturbing the other 
parts of the meter, 


All meters of sizes from % to 2 ins. inclusi 
have bottom castings of cast iron or bronze, and 
bonnets of bronze, and the pistons or disks sha!) 
tected by an inside cylinder or case of bronze 
rubber; or if no inside casing is used, the bottom 
shall be of bronze. 

All the cast-iron parts shall be of a superior qu 
east iron, free from all impurities or defects, 
blow holes, lumps, blisters, etc., true to pattern 
ished in a neat and workmanlike manner. 

All bronze parts shall be of a superior quality o/ 
position suitable for the purposes used. All p) 
propellers, and disks shall be of the best hard rut 

The 3, 4 and 6-in. meters may have tops and bott 
cast iron, with propellers working in bronze cylind: 
between bronze-faced surfaces. 

All meters shall be well painted outside, and al! 
iron parts on the inside, with best metallic paint, or 
be galvanized. 

Contractors must submit with their bid a drawing « 
ing a longitudinal section of one of each type of me: 
they propose to furnish under these specifications, 
which shall be drawn and plainly indicated by name 
the parts of the meter and the material of which e 
part is to be made, to show that the meter to be furnis! 
will conform to what the specifications call for in th: 
particulars. 

Bidders submitting bids on meters which have not here 
tofore been tested by this Department, must furnish w 
their bids a sample of each size and kind of meter 
on, so that the Department can test them. 

REGISTERS.—AIl meters shall be fitted with first-cla 
straight or round dial registers as required, having pla: 
black figures on white enamel, and be protected by sealed 
caps to keep out vermin, dirt or water. 

CAPACITIES.—AIl meters shall have not less than th 
following capacities in cubic feet per minute when ru: 
ning full bore under pressure of 60 lbs. per sq. in 
the inlet: 5-in., 2 cu. ft.; %-in., 4 cu. ft.; 1-in., 8 cu. ft 
14%-in., 12 cu. ft.; 2-in., 20 cu. ft.; 3-in., 70 cu. ft.; 
-in., 120 cu. ft.; 6-in., 275 cu. ft. 

TESTING.—One meter from each lot ordered will b: 
selected for testing, and the whole lot may be rejected or 
accepted on the results of the test of this one meter, o: 
if in the judgment of the Water Engineer, it is deemed 
necessary, each meter may be tested separately and ac 
cepted or rejected on its own merits. Any defects de- 
veloped in transit, or any parts broken or injured in the 
operations of testing shall be made good or replaced by 
the Contractor at his own expense? 

Any meter showing slight defects or imperfections may 
be repaired or calibrated in the Department’s Machine 
Shop, and the cost of such work will be charged against 
the Contractor and deducted from any money due or which 
may become due him. 

Meters will be tested first for accuracy of registration 
under a pressure of 50 lbs. per sq. in. at the inlet, and wil! 
be required to register as follows: 

All 5%, % and t-in. on all sizes of opening at outlet 
from full bore down to \%, shall not under-register more 
than 0.5%. 

All 1% and 2-in. on all sizes of opening at outlet from 
full bore down to %, shall not under-register more 
than 1% 

All 8, 4 and 6-in. on all sizes of opening at outlet from 
full bore down to \%-in., shall not under-register more 
than 2%. 

No meter will be accepted which registers a greater 
amount than actually passed. 

Tests for loss of pressure will be made by putting the 
meters under a pressure of 50 Ibs. per sq. in. with an 
opening at the outlet equal to one-half the bore of the 
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Fig. 3. Meter Index Card, Baltimore Water De- 
partment. 


«The full size of this card is 5 x 3 ins. The reverse is 
ruled for ‘‘Remarks.’’) 


meter, and will be required to show a loss of pressure 
not greater than the following: %, % and 1-in., 30%; 2- 
in., 40%; 3, 4 and 6-in. will be tested for loss of pressure 
under actual conditions of service, by being placed in 
the elevator supply pipe at the Department’s Shop. The 
elevator will be operated, loaded with a weight of 1,500 
Ibs., and the pressure at the inlet and outlet carefully 
noted. 

All 8-in. meters will be required to sow not more than 
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22% loss of pressure; all 4-in. not more than 12%; all 6- 
in. not more than 1% of pressure, under these con- 
ditions. 

Durability tests will be made by allowing water to’ pass 
freely through the meters at full bore under pressure cf 
50 Ibs. at the inlet until the following quantities have 
been registered by the size named: Sg-in., 50,000 cu. ft.; 
%-in., 75,000; 1-in., 150,000; 1%4-in., 250,000; 2-in., 350,- 
000 cu. ft. 


abundance of skilled labor, adequate shipping 
facilities, ample water supply, and space for ready 
disposal of waste material. The advantages of 
the West as against the East were carefully 
weighed, but the company readily expressed its 
abiding faith in the prosperity of New England, 
jn the facilities which it presents for work of the 
character conducted by this company, and in the 


[ it 42 SERVICENO. 
| METER READING CONSUMPTION CU. FT. mare OF BILE REMARKS J 


FIG. 4. UPPER ONE-FOURTH OF METER LEDGER CARDS, BALTIMORE WATER DEPARTMENT. 


(The full size of this card is 8 x 5 ins., and the column headings and ledger rulings, but not the other matter, i 


repeated on the reverse side.) 

After these quantities have been registered the meters 
will be tested again for accuracy of registration, and shall 
not show a loss of more than 1% from the first test. 

The special valve used in the meter-testing 
room to regulate the flow of water is shown in de- 
tail in Fig. 6, and in position by Fig. 1. The out- 
let part of the valve is a square equal in area to 
a 4-in. pipe, and by lowering the sliding gate any 
desired area may be secured. The scale placed on 
the operating lever is graduated for openings 
equal to circles from \-in. to full bore. 

The use of this valve will obviate the use of 
disks placed on the outlet side of the testing ma- 
chine, which is now the common practice, and will 
enable a test to be made in much less time and 
with greater convenience to the operator. 

— 
THE NEW WORKS OF THE B. F. STURTEVANT CO., AT 
HYDE PARK, MASSACHUSETTS. 


By W. B. Snow,* M. Am. Soc. M. E. 


The new works of the B. F. Sturtevant Co., now 
nearing completion at Hyde Park, Mass., present 
an excellent opportunity to study the factiors that 
control in the location and design of the modern 
manufacturing plant. The present plant at Ja- 
maica Plain, Mass., is limited in its opportunity 
for growth, its capacity has long been strained to 
the utmost, and, as a consequence, the question 


quality of its skilled labor as an offset to the pres- 
ent somewhat higher cost of raw material. 

The best combination of advantages was pre- 
sented by a lot of nearly 20 acres of land in th: 
town of Hyde Park, Mass., having a frontage of 
about 1,300 ft. upon the freight yard of the N. Y., 
N. H. & H. R. R. at Readville station. One side 
of the lot is bounded by a plentiful stream known 
as Mother Brook and the adjacent shore is at a 
level of nearly 10 feet below that of the yard and 
buildings, thus providing sufficient space for 
dumping waste material for years to come. 

The site having been selected, most careful con- 
sideration was given to the size and character of 
the buildings; the head of each department was 
consulted, his recommendations reduced to writ- 
ing, and frequent conferences held as to the re- 
quirements of the individual departments. With 
these data at hand the individual and aggregate 
areas were determined and the plans started with 
the idea of providing a total floor space slightly 
more than double that of the present plant. 

Consideration was then given to the question of 
the number of floors to be provided in the various 
buildings. The lay of the land and its available 
area being somewhat against a group of one-story 
buildings, and a simple calculation showing that 
the actual cost of the power expended in a single 


ana styie Littler ro. 2 ZL OEL.....1 
. Style_of Register, Limit. _ Purchases .7.. 199.) 
ResutT oF WHEN New. 
Duration Readings Flow Flow per Min. | Registeres | Pressure 
Test Start Stop | Act. | Reg. | Act. |ActualFlow! iniet | Outlet 
Ins. Min. Cu. Ft. Cu. Ft. Cu. Ft. Cu. Ft. | Cu. Ft. Cu. Ft. * Lbs. | Lbs. | $ 
% LL ADL | | | 
- FA 
Face. 
REPAIRS 
Date Cost pi A. Nature of Repairs Cu. Ft. to date 
49 O07 
G7 


Reverse Side. 


FIG. 5. TESTING ROOM METER RECORD CARD, BALTIMORE WATER DEPARTMENT. 


(The illustration 
card. The full size of the card is 6 x 4 ins., 


locking-rod.) 

of removal has continued to present itself with 
ever-increasing force. 

Aside from the general character of the lot itself 

the principal factors considered in reaching a de- 

cision were proximity to raw materials, and to an 


*Mechanical Engineer, B. F. Sturtevant Co., Jamaica 
Plain, Mass, 


shows the upper three-fourths of the face and the upper one-fourth of the reverse side of the 
and the lower part of the card is perforated for inserting a 


year for lifting the entire product of the works 
through a distance of 20 feet figured only a little 
over a dollar, determined the company upon the 
building of multi-storied buildings. The character 
of the products of this company readily lent itself 
to such a design, and it was believed that the fixed 
charges on elevating machinery would be more 


than offset by a reduction in the horizontal dis- 
tafices necessary to be traversed 

The arrangement of the buildings was deter 
mined by the provision to be made for growth 
One arrangement of a series of parallel buildings 
permitted increase only by multiplication of build 
ings, but provided an excellent opportunity for 
the carrying of switch tracks across both ends of 
each building. The other arrangement provided 
for a group of buildings parallel to the railroad 
tracks with accommodation for switch tracks 
between buildings, and for their entrance at the 
ends of the building, with an opportunity for 
growth by extension in length. After a carefu! 
comparison the latter arrangement was adopted 

The construction of the buildings next received 
consideration. The latest development of all-stee! 
and concrete construction with large window 
areas did not appear to meet the requirements of 
a group of buildings as permanent and substan 
tial in their character as these. All-steel build- 
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Fig. 6. Details of Valve for Varying Size of Outlet in 
Meter Testing Apparatus, Baltimore, Md. 


ings, brick walls and concrete fireproof floors pre- 
sented disadvantages in the way of discomfort to 
workmen, inconvenience in attaching machines 
on hangers, and excessive expense, which did not 
appear to be offset by advantages to be secured 
in the way of absolutely fireproof construction. 

The type finally selected is composite in its 
character, consisting of steel interior columns and 
main steel girders, with heavy brick walls, wood 
timbered floor and plank roofs. In the case of the 
one-story foundry, the roof is supported by steel 
trusses; in the other buildings open timbering 
with wooden columns in the upper floor is em- 
ployed. The main floor in the machine shop is of 
tar concrete with spruce and maple flooring. The 
uper floors are carried upon wooden beamis span- 
ning the spaces between the steel girders, which 
follow a unit system of 20 feet on centers through 
the building. All roofs are of 3-in. plank with tar 
and gravel top. 

The question of power was early decided to the 
extent that the entire plant would be electrically 
driven from a central power house; that the en- 
gines would run condensing, that the exhaust 
steam derived from engines under test, which is 
considerable, would be utilized for heating, with 
supplementary amount of live steam admitted at 
reduced pressure as might be required. The final: 
decision regarding the power house placed it sufft- 
ciently far from the ends of the buildings to per- 
mit sufficient extension of each and near enough 


a 


| 
\ 
| ) 
| 
| | | 
| 4 
/ 
dole 


358 


ENGINEERING NEWS. 


Vol. XLVIII. No. 18. 


to the water supply to reduce to a minimum the 
expense of conveying condensing and other water. 

The pattern building has at one end a two-story 
portion accommodating carpenters and flask 
makers on the first floor, and pattern makers upon 
the second floor. The balance of the building is 
devoted to pattern storage, and is provided with 
intermefiate floors, making four in all. It is sep- 
arated from the other portion of the building by 
double fire walls and automatic fire-closing doors. 

The foundry, 170350 ft. in dimensions, is de- 
signed with the idea of distributing iron upon a 
track system, and is to be equipped with narrow- 
gage railways bedded in concrete, making run- 
ways between the molding floors. Two craneways 
run lengthwise of the building through the 
greater part of its length, and the tracks extend 
beneath the crosswise traveling cranes in the 
cleaning room at the end of the building. 

From the foundry the castings will pass to the 
rear of either the machine shop or the fan shop. 
The former is of the familiar gallery type, 500 ft. 
long, with wings 40 ft. wide, and a central run- 
way of the same width for a crane of 20-ton ca- 
pacity. The lighting will be principally by a 
series of saw-toothed skylights running crosswise 
of the roof with glass facing due north. The 
crane will serve the entire floor and transport 
heavy castings from the machine tools to the 
erecting floor, where the completed engine or gen- 
erator may be lifted upon a transfer car passing 
through the testing building and there picked up 
by another 20-ton crane, which will drop it upon 
the testing plate and subsequently carry it for- 
ward to the steam railway track which passes 
through the end of the building. The upper floor 
of this building, together with portions of the ad- 
joining buildings, is devoted to the electrical de- 
partment and provided with individual small 
traveling cranes. 

The building devoted to the manufacture of 
fans, heaters, etc., is 8O feet in width and three 
stories in height, and of the same length as the 
machine shop. It is of typical mill construction, 
provided with all conveniences for handling ma- 
terial. 

The smith shop, 40x80 feet, serves both build- 
ings with equal facility, while the wash house and 
locker room, 40x100 ft. and three stories in 
height, is so located as to reduce to a minimum 
the distance to be traversed by the individual 
workman. The third floor will be used as a lunch 
room. 

The standard first floor height in the main build- 
ing is 17 feet; that of the second and third stories 
is 15 feet. 

The office is to serve as headquarters for the 
entire business. It will contain the correspond- 
ence, designing and drafting offices, the su- 
perintendent’s quarters and the cost department, 
the advertising bureau and a printing office, 
which will be located in the basement. It will be 
three stories in height, with a finished attic to 
provide additional drafting room space. 

ABSTRACTS OF REPORTS AT THE CONVENTION OF 
THE ASSOCIATION OF RAILWAY SUPERINTEND- 
ENTS OF BRIDGES AND BUILDINGS. 
AUXILIARY COALING STATIONS. 

The several systems of delivering coal to empties at 
auxiliary coaling stations may be enumerated as follows: 

1. Shoveling from Cars to Tender.—This is usually em- 
ployed where work trains or pushers are in service. It is 
expensive and should not be mused except where there is 
only a very small consumption of fuel. The cost of operat- 
ing this system, as usually employed, will approximate 
2 cts. per ton. 

2. Shoveling from Cars to High Platform and Thence to 
Tender.—This system is frequently employed at points 
where two or three car loads of coal per day are used 
Like No. 1, it is a makeshift and should not be used except 
where conditions of poverty compel its use. The cost of 
operating this system varies from 25 to 50 cts. per ton, 
depending upon conditions of labor and climate 
3. Crane and Bucket from Storage Platform.—This sys- 


tem is in use on numerous roads. The coal is dumped 
from cars from an elevated trestle to a storage platform 
on the ground It is then shoveled into buckets and 
pushed on tram cars to the crane, where it is hoisted and 


dumped into the engine tender. The system is antiquated 
and very expensive, and several reports show as high a 
cost as 35 cts. per ton, the cost depending on labor con- 
@itions and the distance the coal is trammed. 


4. Shoveling from Cars into Bins from Elevated Trestle. 

This is known as the Williams-White system. Numerous 
variations have been made in order to avoid the royalty 
asked by the inventors, but the results generally show 
that it would have been better to pay the royalty. The 
cost of coaling by this system varies from 6 to 10 cts. per 
ton, depending upon labor conditions. The system is gen- 
erally satisfactory where a moderate amount of fuel is 
required and topographical conditions will permit the nec- 
essary inclined trestle to be constructed economically. 

5. Dumping Coal from Railway Cars Directly into Bins.— 
This is the ideal system of coaling locomotives. The coal is 
taken in bottom or side dump cars and dumped by train- 
men directly into bins, thus eliminating all the extra labor 
required by the other systems and saving very largely the 
delay of cars. Its use is limited by topographical con- 
ditions in constructing the inclined trestle approach. The 
cost of coaling by this system varies from 1% to 3 cts. 
per ton. 


6. Hauling Cars up Incline by Cable and Dumping 
Directly Into Bins—This system is ideal, where the pre- 
vious system will not apply, on account of topographical 
conditions. The objection to it is the fixed charge for labor 
and supplies for hoisting engine and the expensive main- 
tenance of cables and pulleys, but notwithstanding these 
charges the stations are operated at the very low cost of 
3 cts. per ton. 

7. Dumping Coal from Cars into Pit and Elevating it by 
Conveyors.—This is very satisfactory when it can be oper- 
ated in connection with a pumping station, in order to 
divide the cost of operation. There is considerable ex- 
pense and frequent annoying delays with conveyors of any 
type, but notwithstanding this, the cost of operation has 
been reported as low as 3 cts. per ton. One great advan- 
tage of this system is that it can be constructed in localities 
where No. 5 and No. 6 are out of the question, on account 
of the ground occupied by the inclined trestle approach. 
This system is very compact and is admirably adapted for 
all points where yard room is limited and where there is 
suitable drainage for the dumping pit. 

8. Dumping Coal from Cars into Pit and Elevating it by 
Air Hoist.—This is in use in several places where a limited 
amount of coal is required to help engines over the road. 
The coal is dumped into a pit under the main track and 
thence by gravity into buckets. These buckets are hoisted 
by an air hoist operated by the compressed air from the 
train line of the locomotive taking coal. The cost is 5 to 
10 cts. per ton, but the system cannot be recommended 
except as stated above. 

9. Locomotive Crane Working from Stock Pile to Bin 
or to Locomotives.—This system is in use on at least two 
important lines, and seems to give entire satisfaction. It 
is particularly to be recommended where large storage is 
required. The coal is stored by being dumped from a high 
trestle to a platform on the ground. A locomotive crane 
is then run on the same high trestle and the coal is picked 
up with a clam shell and dumped into movable pockets for 
engine use or into gondola cars for immediate shipment. 
The movable chutes are a novel feature and are moved 
from place to place along the coal pile as the coal fs re- 
moved by the locomotive crane. The cost of coaling by 
this system is 1% cts. per ton. 

10. Dumping Through Trestle to Platform and Tramming 
and Dumping into Tenders.—This system is in use in sey- 
eral places where large storage is required. It is ex- 
pensive, as are all systems where the coal has to be shov- 
eled. It is not to be compared with No. 9 in economy of 
operation, but of course is much cheaper in construction. 
The cost of coaling by this system is from 10 to 15 cts. 
per ton. 

11. Dumping into Pit in Track and Elevating Bucket by 
Switch Rope from Engine Taking Coal.—This is in use on 
several roads, but is not very satisfactory, owing to the 
danger of personal injury by broken ropes and sheaves. 
The cost appears to be low, but the real cost when acci- 
dents are considered is prohibitive. The apparent cost of 
coaling by this system is from 5 to 10 cts. per ton. 


Two methods somewhar different from those described 
above are in common use on eastern roads. They are ap- 
plicable where the number of engines to be coaled per day 
does not warrant the installation of expensive plants, and 
where there is ample time to take coal without delaying 
train movements. 

One may be described as a dump-car method and the 
other as a tub method. Both are usually supplied by an 
inclined trestle running to any height desirable, {rom 12 
to 25 ft., and with the storage covered or open, as may be 
decided upon. 

In the former a great deal of the coal is discharged 
from the overhead trestle through a rough hopper spout 
directly into the dump cars below. When no supply is 
available for loading the cars in this way, they are filled 
by shoveling from the store pile. 

The tub method involves the use of a derrick, eperatied 
by any power. The power generally, however, on the 
Boston & Maine R. R., is the locomotive itself. The fail 
is led through a sheave in the step block of the derrick 
and along the side of Shed to a snatch block at a sufficient 
distance, so that when the line is made fast to the side of 
a tender, the engine in moving opposite the derrick will 
have raised a tub to the proper height for swinging over 


the tender, where it can be dumped. Tubs of one 
%-ton are used, the former being raised by 2 run: 
block in the bight of the fall, and the latter by a 

line. The tubs are of wood, running on wheels. The 
of derrick, rigging and 10 tubs is $700. Cost of opera: 
10 to 12 cts. per ton. 

Your committee, after due consideration of all the : 
formation sent, have drawn the following conclusions 

1. The best type of auxiliary station is that oy wh 
the coal for locomotive supply is dumped from } 
or side dump railroad cars directly into the bins, tle « 
being pushed up an inclined trestle by a locomot 
dumped by the trainmen, and the empty car taken awa 
immediately thereafter. This is designated as No). 5 
our report, and the cost of coaling locomotives can he 
duced to 1% cts. per ton, and all fixed charges for ope: 
avoided. 

2. Where topographical conditions prevent the construc 
tion of the long inclined approach, we recommend tho «v 
tem of hauling the railway car by gasoline engine bo 
up a trestle approach of 20% grade and dumping the cos 
directly into the bins. This is designated as No. 6 in cu: 
report, and the cost of coaling locomotives is 
per ton. 

3. Where topographical conditions further Prevent th: 
construction of the steep incline, or where the erowijed 
yard conditions prevent the adoption of the previoxs ey 
tems, we recommend the type of pockets known as the 
McHenry system, where the coal is dumped from <ars into 
a pit under the track and elevated to bins by a conve 
system. This is designated in our report as No 
be operated at a cost of 3 cts. per ton. 

4. Where it is necessary to coal engines from ceyera! 
tracks we recommend the conveyor system in use by th: 
New York Central & Hudson River R. R. The experience 
of this very important railroad has demonstrated the suc- 
cess of this type of coaling station. The cost of operating 
by this system is 3 to 6 cts. per ton, depending upon the 
amount of coal used. 

5. Where large storage capacity is required, we recom 
mend the system employed by the Southern Pacific Ry 
and the Louisville & Nashville Ry., where the coal i 
dumped from a high trestle into bins for immediate use 
or to a platform for storage, and is picked up from storage 
by a locomotive crane with clam-shell dipper and dumped 
into bins or directly into locomotive tenders, as desired 
The movable chutes are especially commended as in- 
genious and effective. The cost of coaling by this system 
is 1% cts. per ton. 

6. Where it is necessary to shovel coal once, or where 
coal must be received in gondola or box cars, your com- 
mittee recommend the Williams-White chutes as being the 
best under the given conditions. The cost of coaling by 
this system varies from 6 to 10 cts. per ton. This its 
designated as No. 4 in our report. 

W. A. McGonagle, G. W. Smith, E. Fisher, J. P. Snow, 
B. F. Bond, R. B. Tweedy. 
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Table of Auxiliary Coaling Stations. 


Cost of 
Type Costof Tonsca- coaling 
of construc- pacity of per ton, 


Railway tion. pockets. ets. 
Air 10 $4,500 825 9 
5 6 2% t0 3% 
Tex. Midland .. 5 3,760 10 21 
C., M. & St. 4 100 perpocket 4% 7 

1,600 per trestle 
Phila. & Reading..... 5 22,960 35 5 
Great Northern....... 6 6,500 6 3 
8,000 5 3 to7 
38.000 3,4,5and7 3 per bu. 
9 9,000 8 1% 
£3. 8 5,500 ose 10 
NYC RR... 5 
9,000 160 3 to 6 
N. ¥. C. 2H. RB. R. 7 15,000 450 3 to 6 
7 9,500 160 8 to 6 
N. Y. C.. 2H. BR. R.. 7 22.000 850 8 to 6 
N. Y. C. 8H. R. R.. 7 24,3200 R50 
N. C. &2H. R. R. 7 420 8to6 
4 7,1 6.1 
5 8, 1% to3 
5 6,200 220 2% to 2 
5 6.600 23 
4 4,200 5 6% 
4 1,600 6 6 to 7% 
4 150 per pocket ... 7% to 8% 
4 4.400 5% to 61% 
Pere Marquette ...... 7 7,600 2 at 40 tons ‘ 
Pere Marquette ...... 7 8,600 4 at 40 tons 
GC. Re 7 18,000 3 to 7 tons 3% to 5 


TURNTABLES OPERATED BY POWER. 


The 65-ft. turntable at Huntington, Ind., on the Erie 
Ry., is now operated by steam at a total cost of $141. Of 
this $102 is for labor and $39 for material. The engine is 
an old 14-HP. vertical engine, which had been considered 
as obsolete and of no value for the past 12 years. The 
table can be operated successfully with 20 Ibs. of steam, 
but they generally use 30 Ibs. There is no trouble what- 
ever in the handling of our heaviest engines which weigh 
about 316,400 Ibs. 

The steam is taken from the stationary boilers in the 
roundbouses and so far there has been very little if any in- 
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-ease in the amount of fuel used under these boilers. Be- 
‘ore this power was installed the cost of operating the 
able was $180 per month; of course some of this would be 
hargeable to cleaning up around the table and radial 
tracks. Since the installation of this power the expense 
ne been reduced to $90 per month; one man during the 
day and one man at night. W. O. Eggleston, Erie Ry. 
(The engine is mounted on the turntable, at one end, 
and by a link-belt drives a train of gearing which drives 
98-in. wheel running on the turntable track.—Ed.) 
In my report to the association last October I stated 
¢ the Lehigh Valley R. R. had one gasoline engine in 
rvice operating a 64-ft. turntable at Coxton, Pa. Since 
hat date this company has installed four additional gasoline 
engines and one electric motor for operating turntables 
rhe gasoline engines are by Fairbanks, Morse & Co., 5 
iP. The electric motor is 20 HP., manufactured by the 
General Electric Co. The total cost of installing a gasoline 
engine apparatus is about $1,100. The total cost of in- 
stalling electric motor apparatus is about $1,150. The 
economy of operating the turntables by power depends on 
the number of engines required to be handled at a certain 
point as the following records of expenses for various 
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Ibs.; concrete, 128.09 Ibs.; sand, 8.30 Ibs.; 
Ibs.; total, 230.06 Ibs. 

Town highway bridges over railroad tracks have Georgia 
pine stringers and plank; two layers of plank, 2 ins. on 


paving, 66.80 


» News 


Floor of Bridge Over Boston & Maine R. R., at 
Fitchburg, Mass. 


bottom and 3 ins. on top. The floor costs 40 cts. per sq 
ft. of roadway. Top plank will last about 6 years, bottom 
plank and stringers about 12 years. Weight of floor per 
sq. ft. of roadway, 37 Ibs. 

Country roadway bridges over railway tracks have Geor- 


—Turntables on Lehigh Valley Ry.————-—-____—_,, 


Coxton. Lehighton. So. Easton. Wilkesbarre. E. Buffalo. Sayre. 
Diameter ..0'cc2 covccccccccecsvcece 64 ft 75 ft. 75 ft. 75 ft. 75 ft. 64 ft.. 


Motive pOWePr 


Installed ......- JIUly, 1901. Feb. 1902. March, 1902. March, 1902. April, 1902. June, 1902 
Engs. turned per 24 hours......... 174 21 188 46 108 109 
Cost per engine ....--eeesseeeeeeee 2.21 cts. 2.9 cts. 1.97 cts. 6.5 cts. 3.37 cts. 8.7 cts 
Cost of labor operated per 24 hours.. $3.78 3 41 


turntables will show. The average figures of cost do not 
include the interest on first cost of plants, nor any de- 
preciation of the plant. These items will amount to about 
45 cts. per day. F. E. Schall, L. V. Ry. 


WEARING SURFACE OF ROADWAY FOR 
OVERHEAD BRIDGES. 


The report of this committee showed that hard 
pine and oak plank are commonly used for floor- 
ing. The cost is $20 to $25, and the life from 6 to 
10 years, or even 15 to 20 years (this latter being 
on the Chicago & Northwestern). There is usually 
no protection from the exhaust of engines or dam- 
age from fire. Mr. Sheldon (N. Y., N. H. & H. 
R. R.) uses the following: 

A, 8-in. plank costing 15 cts. per sq. ft., life 6 
years, 12 Ibs. per sq. ft.; B, Trinidad asphalt, 20 
cts., 6 to 15 years, 50 Ibs.; C, Granite blocks, 28 
cts., 20 years, 100 Ibs. 


We have found that with a traffic that will wear out 3- 
in. plank in two years, Trinidad asphalt will last from 
six to seven years. Our experience has been that where 
a large volume of business is done, requiring a strong 
bridge with a wearing surface of asphalt, concrete, or 
granite blocks, it will last enough longer to more than 
pay for the extra cost of a bridge strong enough to carry 
the added weight and the expense of an under floor to sup- 
port the concrete or paving. 

(Arthur Montzheimer, Chicago & North Western R. R.)— 
On our ordinary country bridges we use 3-in. pine plank, 
and on some of our city bridges 3-in. oak plank. In Chi- 
cago we have two viaducts covered with 7-in. yellow pine 
blocks 4 x 6 and 4x 8 ins. The I-beams in the floor are 
covered with 3-in. pine plank, and the blocks set directly 
on this floor. The blocks cost $1.42 per sq. yd.; paving 
pitch to cement the blocks, 4 cts.; labor, 23 cts.; the total 
cost per yd. being $1.69. I consider this kind of paving as 
durable as any that can be put down, and traffic is very 
heavy on these viaducts. The bridges are not protected 
from exhaust of engines in any way, except over the few 
tracks where the traffic is very heavy. At this point we 
build a roof, which is hung over the I-beams on the floor 
of the bridge. This roof is built out of D. and M. cefling 
and slopes so that the sweat from the viaduct will not 
drop on the engines. 

(A. S. Markley, Chicago & Eastern Illinois Ry.)—I use 
white oak plank 4 ins. thick, laid on 6-in. string pieces 2 
ft. apart. The space between these string pieces is filled 
with cinders or gravel. This costs $10 per M. laid, and 
will last from six to eight years, depending altogether on 
the amount of travel. Where traffic is very heavy it will 
not last to exceed three years, and will always wear out 
before it decays. I refer in particular to our teamways 
in Chicago, where a great amount of teaming is done. 
This does not apply, of course, to overhead wagon bridges, 
where a floor of this kind will last from 12 to 14 years. 

(J. P. Canty, Boston & Maine R. R.)—The accompanying 
cut shows style of highway bridge floor construction used 
on the division where I am located, which gives a very 
substantial foundation and present a long-lasting surface. 

City highway bridge over railroad tracks, carrying elec- 
tric railroad tracks. Paved with granite blocks with Port- 
land cement joints. Cost of floor per sq. ft. of roadway, 
steel, $1.169; paving and sand, $.233; concrete, $.359; 
total, $1.761. After two years of service the wearing 
surface is in apparently as good condition as when first 
built. The traffic is heavy. The bottom flanges of stringers 
are covered with expanded metal and Portland cement 
mortar. Weight of floor per sq. ft. of roadway: Steel, 26.87 


$3.74 $2.91 $3.41 $4.10 


gia pine stringers and one 3-in. layer of pine plank. The 
floor costs 30 cts. per sq. ft. of roadway, and weighs 27 
Ibs. per sq. ft. 
W. O. Eggleston, B. F. Pickering, J. B. Sheldon, C. P 
Austin, J. M. Staten, O. J. Travis. 


A NEW STREET SIGN ORDINANCE for San Fran- 
cisco has been adopted in accordance with recommenda- 
tions by the Merchants’ Association of that city. It covers 
signs projecting from buildings, on outside stairways to 
buildings, on awnings, shades and balconies, and also 
clocks. Permits are required for clocks, for certain signs 
projecting from buildings, and for certain signs on descents 
to buildings, but for all other signs it is only necessary 
to comply with the ordinance. The latter is being circu- 
lated by the association named in the form of a handy 
little 14-page pamphlet, which, it seems probable, would 
be of interest to officials and public-spirited citizens in 
other municipalities. The ordinance is of particular sig- 
nificance because it goes far towards the municipal control 
of advertising signs. 


A MUNICIPAL COLD STORAGE AND ICE PLANT has 
been built at Wolverhampton, England, at a cost of about 
$42,000. It forms a part of a larger municipal under- 
taking, which will include a covered wholesale market 
close at hand. There are five cold-storage rooms, with a 
total capacity of 16,650 cu. ft. One room is to be kept at 
35° and the others at 22° F. There is also an ice cellar 
with a capacity of 3,750 cu. ft. The ice plant can turn 
out ten tons in 24 hours and the cellar will store 90 tons 
To save erecting a chimney and boiler plant in the local- 
ity, power is supplied from the municipal electric plant 
This plan was also considered advantageous because if 
readily accommodates itself to possible small demands 
upon the plant. The plant as described by Mr. Geo. Green, 
borough engineer, in a paper recently printed in the 
London ‘Contract Journal,’’ was supplied by the Linde 
Refrigeration Co., and consists of two compressors, one 
surface evaporating ammonia condenser; one ice tank, 
with molds; one filling tank; one thawing-off tank, and an 
electric overhead traveling crane, motors and an air cooler. 
The municipality accepts goods from private parties for 
storage and sells ice on demand. - 
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THE LEAD AND COPPER OUTPUT of the United 
States for 1901 is discussed by Mr. Charles Kirchoff in 
the forthcoming Mineral Resources of the United States. 
Bulletin No. T69 of the U. S. Geological Survey summar- 
izes this report as follows: The total production of re- 
fined lead in 1901 was 381,688 short tons; it was 377,679 
short tons in 1900. Of this total the net American pro- 
duction was 270,700 short tons. The estimated consump- 
tion of lead in the United States in 1901 was 269,905 tons; 
and the total value of imported lead was $364,459 in 1901, 
as compared with $702,213 in 1900. The total production 
of domestic copper in 1901 was 268,782 long tons, as 
compared with 270,588 long tons in 100. The total im- 
ports of copper into the United States in 1901 amounted 
to 124,938,323 Ibs. The total value of the exports of cop 
per from the United States was $36,071,448 in 1901, as 
compared with $58,875,439 in 1900. The estimated con- 
sumption of copper in the United States was 382,761,014 
Ibs. in 1901, as against 356,891,121 Ibs. in 1900. The 
world’s production of copper was 511,803 long tons in 
1901, as against 487,206 tons in 1900. The copper market 
opened in 1901 rather dull at 17 cts. per Ib., and by Jan. 
13, 1902, the official price had fallen to 11% cts. for Lake 
copper. 


AN INTERNATIONAL COMMITTEE ON STREET 
Hygiene was appointed at Paris } 1900, by one 
of the sections of the Internations for Hygiene 


and Demography. The committee consisted of 17 mem- 
bers, with Mr. H. Alfred Roechling, M. Inst. C. E., 18 
Market St., Leicester, England, as hairma Mr. Th 
Weyl, M. D., 5 Carmer Stras Charlot burg, Berlin, 


sermany, as secretary, and Mr. Rudolph Hering, M 
Am. Soc. C. E., 170 Broadway, New York city, as the 
American member. The first meeting of the 


committee 
was held at Brussels, Belgium, Sept. 21 to 23, 12, with 
five members present Ry-laws, a statement of aims and 
objects, and conclusions to be presented to the Congre 
at Brussels in 100% were adopted The ‘“‘aims’’ of the 
committee include the furtherance of good sanitation a 
applied to street truction, repair and cleaning; tree 
planting; provision of public water closets; the storage 
removal and final disposal of house, mill, market and 
slaughter-house refuse. The membership of the commit- 
tee is not limited, and the committee may add to its 
numbers. Among the conclusions adopted at the commit 
tee meeting were the following: All city scavenging should 
be done by the municipality, without contractors. Street 
sweepings should be considered dangerous to health and 
should preferably be burned. In general, the same state 
ments were made as to house wastes and slaughter-house 
refuse. Mil] and factory refuse, also, ought to be burned 


BECQUEREL RAYS AND RADIO-ACTIVITY formed 
the theme of a lecture, by Prof. J. J. Thomson, before the 
British Association at Its recent meeting at Belfast, Ire 
land. The lecture {s briefly abstracted in a recent number 
of the London ‘“‘Electrician,”” from which we take the 
following items: The most important work In investigating 
radio-activity was done In France, by Prof. and Madame 
Curie, who discovered and to some extent concentrated 
the substances giving rise to It. Three such substances have 
been detected, (1) the well-defined and isolable substance 
“radium;"’ (2) a less well-defined and but slightly recog 
nizable substance called “‘polonium,”’ and (3) a vague and 
elusive substance called “actinium.” Of these three es- 
sentially radio-active substances, polonium and actinium 
have never been obtained in a suffictently high degree 
of concentration to make their presence visible in the 
spectroscope. Only by the evidence of radio-activity can 
their existence be detected. After Prof. and Mme. Curle 
had detected radio-activity in pitch blende, it became 
necessary to concentrate the radio-active constituent, 
radium, to no less than 5,000 times greater concentration 
before even the spectroscope would give evidence of its 
presence. Prof. Thomson also referred to the rate of the 
emanation from these substances. In the case of pure 
radium, the radio-activity involves such a slow throwing- 
off of matter that it would occupy one square centimeter 
of surface a million years to throw off only one thousandth 
of one milligram of the substance. The radiation of 
energy from that same surface {s much more marked, 
however; within the same million years the energy radi- 
ated would melt a layer of ice a quarter of a mile thick 
It may here be noted that the main discoveries In the 
field of radio-activity have all been made within the iast 
five years. 


WORK AND WAGES ON FRENCH RAILWAYS are 
briefly discussed by U. 8S. Consul-General John K. Gowdy, 
of Paris, in U. S. Consular Reports. He puts the total 
length of railways and steam and electric tramways in 
France at about 24,100 miles. According to the latest 
published returns these lines, in the year, carried 401,- 
793,773 passengers; each traveler averaging 19% miles and 
spending 71 cts. Of this total 5.4% were first-class pas- 
sengers, and 30.4% second-class. These roads carried tn 
total 120,380,479 tons of goods; with each ton conveyed 
an average distance of 82 miles, at a rate a little less than 
1% cts. per ton-mile. The total receipts from passengers 
and freight were $274,903,437; operating expenses were 
$140,772,035, leaving a net profit of $133.731,402. The 
average ratio of expenses to profit was 51.3 to 48.7. There 
were 268,728 employees of all classes, including 26,75 
women. It is difficult to give exact wages, as salaries 
are regulated by the length of service, kind of work and 
location—even upon the same line. It is stated, however, 
that as «& general figure—the station and track men re 
ceive from $18.50 to $28.06 per month; the engine-driver, 
$36 per month and his ‘‘reward’’ for saving coal, etc., 
usually amounting to $14 more; firemen on the locomo 
tives, about $25, plus $5.50 extra; a foreman in the shops 
receives as much as $48.50 per month; an ordinary shop 
workman, $19.30, and an apprentice, $14 per month. Of 
71,273 men working on the principal railways, 56% receive 
from $16.59 to $26.05 per month, and 84% get from $13.70 
to $31.84 per month. These men average 28%, days per 
month, and from 7 to 12 hours per day. About 15% of the 
total are also lodged. The large majority of the women 
are employed as gate-keepers at grade crossings, and 
they receive very little salary, over one-third of the 
15,319 women thus employed receive only about $2.90 per 
month; half receive from $2.90, to $4.80, and only 601 re-, 
ceive from $7.91 to $10.61 per month. Only five women 
receive as much as $26 to $32 per month. 
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It is easy for any one now to remember the 
mileage of railways in the United States because 
it amounts in round numbers to 200,000 miles. 
“Poor's Manual” for 1902, just ready for issue, 
gives the total mileage on Dec. 31, 1901, as 198,- 
787 miles, and enough track has certainly been 
laid since to bring the total up to the 200,000 
mark, and probably a little above it. 

It may be noted that Poor’s figures correspond 
very closely with those of the Interstate Com- 
merce Commission, published in our issue of Sept. 
4 last. These gave the mileage on June 3, 1901, as 
197,237 miles. Allowing for the construction in 
the last half of 1901 would make the figures of 
the two statisticians coincide very closely. 

O the 200,000 miles of railway now in existence, 
100,000 miles has been built in the 22 years since 
1880. Of this addition of 100,000 miles, however, 
two-thirds was built in the first eleven years 
between 1880 and 1891, and the remaining one- 
third in the eleven years since 1891. 


The paper and discussion on steam turbines at 
the recent Street Railway Association convention 
(abstracted on another page of this issue) calls at- 
tention to the prospect that in one particular field 
of mechanical engineering work, the steam turbine 
seems likely to play a very important part. That 
field is the direct driving of large size electric 
generators. To equip modern electric power sta- 
tions furnishing current for either lighting or rail- 
way work, very large direct-connected generators 
are necessary to economy. In the design of such 
generators the engineer is handicapped by the 
low speed of the engine (measured in revolutions 
per minute) and has to make his generator a pon- 
derous machine of large diameter, and consequent 
great cost to build, transport and erect. With the 


steam turbine of the Parsons type, however, the 
speed, in revolutions is just about adapted to the 
needs of the generator designer, and the size and 
cost of the generator are greatly reduced. 

Now who is to reap the benefit of this saving in 
the cost of the generator? The turbine builder 
desires to do so of course, and to this end he fur- 
nishes both the turbine and the generator and re- 
fuses to sell either separately. The buyer of power 
house machinery, however, naturally kicks at this 
policy, and insists that it amounts to “charging 
what the traffic will bear.”” His kicking will prove 
of little avail as long as the manufacture of slow- 
speed turbines is in the hands of a single con- 
cern. Signs are not wanting, however, that other 
firms will seek a place in the field of turbine 
manufacture. While there are a large number 
of patents covering the field, the early patents of 
Parsons and others are now nearing expiration 
and a way will very likely be found to get around 
later detail patents. 

As shown in the paper in another column, the 
steam turbine is a more compact machine than 
the steam engine, and effects a large saving in 
first cost of building, foundations and land occu- 
pied, while it shows an equal or better economy 
in the use of steam, when worked in connection 
with condensers and superheaters. The cost of 
maintenance also promises to be much less than 
the steam engine, there being no internal rubbing 
parts. Taking all these things into consideration, 
it is evident that builders of electric power sta- 
tions have good reason to look favorably on tur- 
bines for their equipment, and will be greatly in- 
terested to see what competition may develop in 
the construction of these machines. 


> 


The standardization of methods of chemical 
analysis has been carried out in many fields of 
work by American chemists. In England, how- 
ever, there is considerable opposition to such 
standardization. The views of English chemists 
on this subject are fairly set forth by the well- 
known chemist, Bertram Blount, in a paper pub- 
lished in this issue. The paper was read at the 
recent annual meeting of the British Association 
for the Advancement of Science, and Mr. Blount 
informs us that the opinions he sets forth have 
been approved by the Council of the Society of 
Public Analysts. 

It will be noted that Mr. Blount does not oppose 
all work of standardization in the chemical labor- 
atory, but only those methods and processes in 
which he conceives standardization to be unneces- 
sary and a bar to progress. 


Railway companies which permit cars to run 
over their roads with automatic couplers out of 
order subject themselves to risk of heavy dam- 
ages, on account of employees killed or injured in 
the use of such cars. An important case has re- 
cently been decided by the U. S. Circuit Court for 
the Northern District of Iowa, in which one of the 
penalty clauses of the National safety appliance 
act of 1893 is enforced. This act, it will be re- 
membered, made it unlawful to use any car in 
interstate commerce “not equipped with couplers 
coupling automatically by impact, and which can 
be uncoupled without the necessity of men going 
between the ends of the cars.” A penalty of $100 
was fixed for each violation of the act, and in ad- 
dition it was provided that any employee injured 
by any such improperly equipped car “should not 
be deemed to have assumed the risk thereby oc- 
casioned.”” 


In September, 1901, a switchman named Emil 
Voelker was killed in the yards of the Chicago, 
Milwaukee & St. Paul R. R., at Dubuque, Ia. A 
cut of cars was kicked down against a standing 
ear, but failed to make the coupling, as the 
coupling on the standing car was ‘out of order. 
Voelker went between the cars to fix the defective 
coupler, and while there a second cut of cars was 
sent down and pushed the first cut of cars for- 
ward, crushing Voelker to death. His widow sued 
and received a verdict of $9,000 against the rail- 
way company, and this has now been affirmed 
by the court above noted. The decision in the 
case is printed in “Federal Reporter, Vol. 116, 
p. 687, and has also been separately reprinted by 


the Interstate Commerce Commission. A 
feature in the decision is the clause of the «: ut 
above noted, which was held to absolve the » 
from the charge of contributory negligence. 

It is worth noting that the defects of the 
appear to have been in the unlocking gear 
link connecting the lever and pin was broker 
it was necessary in order to open the kn 
to go between the cars, raise the tumbler 
the hand and pull the knuckle open. It was 
by the court that such a coupler did not 
form to the Safety Appliance law. A peculiar f 
ure of the case was that the applicability of 
Safety Appliance law to the case appears to h 
been wholly overlooked by the lawyers for 
plaintiff, and was only brought forward in 
charge of the court to the jury. 


PRINCIPLES INVOLVED IN THE SETTLEMENT OF 11); 
COAL STRIKE, 


Of even more importance than the supply of ar 
thracite coal to relieve the immediate necessities 
the public is the fact that the settlement of ¢) 
strike has been placed in the hands of an impar 
tial commission. It is to be hoped that the in 
vestigations of this commission may be broad: 
than the specific points of controversy betw: 
the operators and their employees, and may touch 
upon the broad principles which ought to goverr 
the relations between employer and employee. It 
is of immediate importance that the strike b 
settled, but it is of lasting importance that it be 
settled right. 

Two matters have been foremost in the discus- 
sions that have gone on during the strike, and it is 
important that the final report of the Commission 
should treat of them. They are: 

(1) Fair wages to the workman, and (2) indi- 
vidual liberty of the workman. 

(la) Fair wages to a mine laborer underground 
should equal the average wages paid to the or- 
dinary able-bodied laborer above ground in the 
same locality, plus a reasonable addition to com- 
pensate him for the risk of danger and for the un- 
comfortable conditions of underground work; also 
plus a reasonable addition to cover the irregu- 
larity of work. (Wages should be higher if a man 
can get only 200 days’ work a year than if he gets 
300 days.) 

(1b) Fair wages to a skilled miner should in- 
clude all under (la), plus a compensation for his 
skill. The wages may fairly be graded according 
to the degree of his skill as shown, 1, by the quan- 
tity of coal he cuts in a day; 2, by the care he 
exercises in regard to the quality of coal (freedom 
from rock and dirt) he delivers, in regard to 
avoidance of danger to the property and to his 
fellow workmen, and in regard to avoidance of 
waste of powder and misuse of tools. 

If wages are on a tonnage basis, it is fair that 
the rate per ton should vary according to the con 
ditions of each mine and room; the more difficult 
the mining, the higher should be the tonnage rate. 
In a difficult mine to work, the daily wages 
earned should be about the same as in an easy 
mine, because if they were less the miners would 
not work in a difficult mine; but the royalty to 
the owner of the mine and the profits to the oper- 
ator should be less, because the price of coal on 
cars being the same as at an easy mine, and the 
labor cost per ton higher, there would be a smaller 
fraction of the price to be divided between royalty 
and profit. 

(2) Individual liberty of the workman.—The 
workman should be free to join a union or not as 
he pleases, and if he has a grievance against the 
corporation employing him, he should be allowed 
the right to be represented by officers of his union, 
if he is a union man, in his appeal for the redress 
of the grievance. He also should have the right 
to leave his job.after giving proper notice. When 
he leaves his work, however, any other workman 
should be free to take his place without fear of 
intimidation. 

The right of any man to apply for and to obtain 
the place vacated by another is absolute. Any 
restriction of this right is against public policy 
and should be opposed if need be by the whole 
power of the State. , 

A miner should be allowed to earn as much as 
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he can without restriction by the rules of a trades- 
union. Wages naturally tend to find a natural 
level fixed by the law of supply and demand., If 
the operators attempt to reduce wages below this 
level, they will not be able in the long run to ob- 
tain enough men to fill the vacancies caused by 
death or other accident, or by some of the men 
leaving to find other employment, or to fill the 
places made ‘py the opening of new mines or 
rooms to meet the constantly increasing demand 
for coal. No combination of operators can for any 
length of time depress wages below this natural 
level, for an attempt to do so would only decrease 
the number of men available to operate the mines. 
The wages offered must necessarily be high 
enough to attract men to become miners. 

On the other hand, a combination of workmen 
ean force wages above their natural level, but it 
can only be done by restricting the freedom of 
other men to seek employment, by intimidation or 
similar means. Further, high wages mean higher 
prices for coal to the consumer, and this again 
means diminished consumption and smaller de- 
mand for labor, with a consequent tendency to- 
ward a lower rate of wages. 

Of course the miners desire a high rate of 
wages, but the natural way to raise the wage 
level is by increasing the demand for labor, and 
the way to do this is to increase the sales of coal, 
which can only be done by keeping the price low. 
It is said that the miners have urged the mine 
operators to raise the price of coal to the public 
in order that they might be able to pay larger 
wages. Any such increase in prices, however, 
will reduce the demand for coal, and hence the 
demand for labor to mine it. That means em- 
ployment on full time for fewer men; in short, 
just the evil from which the anthracite region has 
for years been suffering. 

From this point of view it is open to question 
whether the chief grievance of the miners against 
the operators is not after all the excessive rates 
charged for the carriage of anthracite to market, 
and the consequent cost to the consumer. 

A fair estimate of the cost of coal on cars at the 
mines must include the following items: 

1. Royalty on the coal in the ground. 

2. Interest, depreciation and repairs of plant. 
3. Cost of powder, tools, etc. 

4. Cost of running the machinery. 
5. Insurance against accidents to life and prop- 


6. Cost of superintendence. 

7. Wages of skilled miners. 

8. Wages of laborers and mechanics. 

9. Profit of operators. 

In a recent published statement of President 
Mitchell it is declared that the miners do not deny 
the right of capital invested in mining to receive 
a fair return, and ask only that labor may receive 
an equitable share of the profits. 

If the miners are willing to accept a share of the 
risks, there is no reason why a share of the 
profits might not be allowed them. Indeed this 
has has been practically done in some industries 
where the wages have been based on a sliding 
scale varying with the selling price of the product. 

It would be theoretically possible to do this in 
the anthracite industry by selecting a certain 
mine and setting aside a fixed sum per ton to 
cover items 2 to 5 inclusive. After deducting this 
sum from the price received for the coal the re- 
mainder should be divided on an equitable basis 
previously agreed upon between items 1, 6, 7, 8 
and 9. 

The practical success of such a profit-sharing 
system would be doubtful, but it would be an in- 
teresting experiment if one of the iniividual op- 
erators would try such a plan and it*might lead 
to important results. 

MINE VALUATION BY MINING EXPERTS. 

There exists a very vague conception of what 
a mine really is, and an attempt to define a 
“mine” so as to distinguish it from a “prospect” 
or a “quarry” will at once make evident the truth 
of this statement. 

Neither the geological origin of the mineral 
product nor the uses to which it may be put can 
be used as restrictive clauses or adjectives in the 


definition of the word “mine.” Nor is the manner 
of working the deposit a criterion, for open-cut 
coal and iron mines are very common, while un 
derground quarries are not unknown. 

The distinguishing feature that marks the dif- 
ference between a “mine” and a “quarry” is the 
comparative rarity of the respective products 
geologically considered. Salt, coal, leaf mica, iron 
ore, ete., are comparatively rare products, and 
being such may be spoken of as limited in volume. 
We think, therefore, that either the word limited 
or the word rare should enter into any exact 
definition of the term “mine” to differentiate it 
from “quarry.” 

Some clear distinction should also be made be- 
tween the terms ‘‘mine” and “prospect,” for so 
long as unexplored bodies of mineral are termed 
“mines” just so long will discredit and doubt 
attach to the mining business. We believe it, 
therefore, quite as essential to define the word 
“mine” as the term “ore in sight,’ and to use the 
word strictly as defined. 

A “mine” may be defined as that part of a de- 


posit of comparatively rare mineral which has 
been blocked out and explored by cuts, shafts. 
drifts, tunnels, inclines, or the like. If the min- 


eral deposit has not been thus blocked out, it is 
a “prospect,” and that part of a partially explored 
mineral deposit lying beyond the limits of the ex- 
ploratory or development work is of prospective 
value, and should not be included as a part of the 
mine in estimating values; for no scientific valua- 
tion of a “‘prospect” is possible, and any attempt 
at such valuation is a mere guess. 

The valuation of a ‘‘mine,” however, is a prob- 
lem easy of solution by a competent mining ex- 
pert, so far as the elementary principles to be 
followed in the valuation are concerned. Of cours» 
in the application of these principles different ex- 
perts will assign varying values to different quan- 
tities, and there may be large variations in the 
final results. 

An example of these varying values was af- 
forded in a paper read at the recent New Haven 
meeting of the American Institute of Mining En- 
gineers by Dr. Rossiter W. Raymond, Secretary 
of the Society. 

A certain copper mine had been estimated as 
having actually in sight sufficient ore to net 
$2,000,000 a year for five vears, and the owners 
of the property asked $10,000,000 for it. Dr. Ray- 
mond’s opinion was that the mine was actually 
worth not much more than half the price asked, 
even conceding the accuracy of the estimate of 
the ore in sight. In arriving at this conclusion 
his reasoning was as follows: 

It is axiomatic that a sinking fund should be 
established, and such a part of the earnings of the 
mine should annually be placed in this fund, that 
compounded at the ordinary rate of interest on 
safe investments, say 4%, the amount at the end 
of the life of the mine will equal the purchase 
price. Second, the life of the mine should be as- 
sumed as being no longer than it would take to 
mine the ore in sight, which in this case was five 
years. Third, that the net annual profits on the 
investment, after deducting the sum set aside for 
the amortization fund, should be figured at not 
less than 20%. When his clients suggest 10% as 
being a fair annual return on such an investment, 
Dr. Raymond’s reply always is that 10% can be 
earned on perfectly safe investments in the West, 
such as county and city bonds and warrants. 


While we agree with the general proposition 
that a mine expert’s valuation should be on the 
conservative side, it seems to us that Dr. Ray- 
mond’s claim of 20% as a fair return on capital 
invested in mining can hardly be accepted in these 
days of low interest rates. It is true that county 
and city securities bearing 8 to 12% can be bought 
at par in some parts of the West, but only in very 
limited amounts, and they usually mature within 
a few months, or even weeks, necessitating the 
constant presence of a local agent to attend to 
presenting the paper for redemption and to the 
re-investment of the freed capital. To make the 
matter even worse, the paper usually carries on 
its face no date of maturity, but when funds suffi- 
cient to redeem it are in the treasury it is called 
in by a notice in the local newspaper, and after 


being so called in it céases to bear interest. Should 
the paper by chance run several years, the in 
terest is not paid until its maturity anyway, then 
being figured as simple and not as compound in 
terest. It is evident, therefore, in view of these 
considerations, that after deducting the commis 
sion of the local agents a large investor will have 


it 


ittlh more than say, 6% net earnings from his 


capital even on Ith securities. There 


is, besides 
the further fact to be considered that the total 
sum Which could be so invested will be found 
be a surprisingly small one. When Mastern capita! 
invested in the West receives more than 4 to 6 > it 
is because of two added factors; first the man 
agerial item, second the item of risk We have 
seen how the managerial item enters into the in 
terest rates on Western collateral of the kind in 
question, and a brief consideration of this subject 
makes it also clear that the smaller the invest 
ment of capital in business the greater the rela 
tive cost of this very item—the cost of manage 
ment It frequently takes very littl more time 
of a manager to look after an investment of $1 
than one of The smaller invest 
ment, however, would have to earn a nominal 10 
to leave a net 9 if the manager received $2,500 
a year as salary, while the larger million dollar 
investment by earning only 6 would still leave 
a net 5 after paying the manager 10400 in 
commission or salary. Much more might be said 
on the subject, but it is hardly worth while, for 
in the great majority of cases it is not the prov- 
ince of the expert to tell his client what he ought 
to expect as interest on his capital. The capital 
ist’s experience in such matters, as a rule, quali 
fies him to be more of an expert than the ‘ex 
pert,” and—be it said in a whisper—he doesn’t 
care a fig for the engineer's expression of opinion 
further than his expert knowledge of mining 
qualifies him to speak. 

Coming now to the element of risk in mining 
We are upon grounds where the expert must be 
consulted. First let us ask what the elements of 
risk are, by which we mean the risk of the en- 
gineer’s estimate being too low as regards the 
cost of production, or too high as regards the yiela 
of the mines. The sources of error appear to be 

(1) Error in estimating the number of tons of 
ore in sight. 

(2) Error in getting a fair average sample of 
the ore. 

(3) Error in estimating the costs of breaking 
down ore, hoisting, pumping, ventilating and tim- 
bering. 

(4) Error in estimating the rates of wages that 
must be paid. 

(5) Error in estimating the cost of milling and 
smelting and the accompanying losses of metal 
or mineral. 

(6) Error in estimating transportation cost 

(7) Error in over-estimating the market price of 
the product, which is liable to fluctuations. 

Since the mine is assumed to be a mine in the 
real sense of the term, the likelihood of commit 
ting serious error in (1) may be regarded as of nwo 
great importance if the mine valuer is of ordinary 
skill. 

Error (2) in getting a fair sample of the ore is 
in some cases very slight, coal and iron for ex- 
ample; while there are classes of deposits where 
it is almost impossible to get a fair sample, as for 
example, the pockety deposits of cinnabar in some 
California mines. Except in the case of the more 
precious minerals, we may say that large errors 
in the sampling are not probable; and even in the 
case of deposits of precious metal, it is very often 
possible to get a close estimate, as illustrated in 
the working of some of the large hydraulic placer 
mines. In any case the expert should make clear 
in his report the extent to which his estimate of 
the quality can be relied on. 

The development work should have reduced to 
a minimum the liability of erring in estimating 
the cost of drainage, ete., so that error (3) is of 
little moment. 

Wages, of course, are liable to fluctuate in every 
line of business. Labor unions may, it is true 


force the price of labor up, but so long as labor * 


unions do not commit the folly of restricting a 
man’s output, or of fighting labor saving devices, 
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it is quite certain that improved means of hand- 
ling ores and treating them will offset any rise 
in wages, This statement is substantiated by the 
census statistics for coal and iron mining in the 
United States. Hence error (4) is practically 
eliminated. 

The cost of concentrating and smelting an ore 
is, next to fair sampling, the most difficult part 
of the problem, since to ascertain the proper 
method of treatment may require much experi- 
menting. The larger the investment to be made 
the more certain will be the accuracy in estimat- 
ing this Item, for where it would not pay to spend 
several thousand dollars in experimental work 
on an ore from a very small mine, it most as- 
suredly would pay where the mine is a large one; 
so that the larger the mine the more certain is 
it that the cost of production will be susceptible 
of accurate estimate. 

The cost of transportation is far more likely to 
decrease than to increase, so if assumed at exist- 
ing rates there is very little chance for error (6). 

Finally, coming to error (7) it may be said that 
all products fluctuate in price from year to year, 
the products of the mines no more than the prod- 
ucts of the factory or the mill. The price is 
simply dependent upon the relation of supply to 
demand, in the long run being the cost of pro- 
duction in the poorest mines operated, plus fair 
profits. Since it is impossible to foretell just what 
the relation of supply to demand will be, and since 
all manufacturing ventures are upon just the 
same footing as mining in this respect, we may 
say that the expert is justified in assuming exist- 
ing prices, leaving it to the capitalist to decide 
what to allow for this element of risk. 

From the above discussion it would appear that 
so far as the expert is concerned the liability to 
err will depend entirely upon the particular mine 
he is estimating. From which it follows as a 
corollary that any general statement, such as that 
made by Dr. Raymond, to the effect that capital 
in mining should always have at least 20% net 
profit to warrant its investment, is not justified. 

Abundant capital is seeking investment in these 
days, not only in investments where safety is as- 
sured, but in investments of greater or less risk, 
provided only that the return is commensurate 
with the risk. If the mine valuer does his work 
well, there will be as much or more chance that 
the property will turn out better than his esti- 
mate as that it will fall below it. Of course such 
investments are not proper for savings banks or 
the trust funds of widows or orphans, but the 
capitalist accustomed to take risks is often will- 
ing to balance the risk of gain against the risk of 
loss. It is the duty of the competent mine expert 
to present both these risks fairly to his client and 
leave him to decide as to their acceptance. 


LETTERS TO THE EDITOR. 


The Value and Significance of Certain Cement Tests. 


Sir: In answer to a letter of Mr. H. A. Young, in Engi- 
neering News of Oct. 16, regarding the value of certain 
cement tests, I would state the following: 

(1) The mere adherence of a pat of cement to a plate of 
polished glass should never be taken as a criterion of 
quality; this adherence being due more to the condition 
of the glass, and to the environment of the paste during 
setting and hardening, than to any property of the cement 
itself. 

(2) The boiling test, when properly made and inter- 
preted, often gives useful indications as to the quality 
of the cement. In the hands of inexperienced testers, 
however, it is worse than worthless, the results being often 
misleading and seemingly contradictory. Failure to pass 
this test can generally be attributed to one of three causes: 
(1) excess of lime; (2) insufficient seasoning; (3) coarse- 
ness of grinding. Or, since all cements contain some free 
or loosely combined lime, it may be stated that failure in 
this test is due to an excess of lime which has not had 
time or opportunity to become properly hydrated. If, 
therefore, a cement be allowed to season a week or two, it 
will usually pass the boiling test. Also, if the coarse 
particles of a cement be removed, the result will be sim- 
ilar. Where boiling tests of cement are made constantly, 
the amount of sulphate of lime present should be fre- 
quently determined, as an excess of this material will 
mask a considerable amount of lime, thus enabling an 
unsound cement to pass the test. Mr. Young’s last case 
may possibly have come under this head. 

(3) If Mr. Young would use the metric system of weights 


and measures, which is now employed by all the larger 
laboratories, he would have no difficulty in determining 
his percentages properly, and would save himself much 
annoyance. Yours truly, 
W. Purves Taylor, 
Engineer,in Charge of Municipal Testing Laboratories, 
City of Philadelphia. 
Philadelphia, Pa., Oct. 21, 1902. 


Protection of Steel Members of Highway Bridge Floors 
from Corrosion. 

Sir: Many of our city bridges, especially those toward 
the outskirts of the city, have plank floors, but still carry 
a heavy traffic. Much of the drainage from the roadway 
on these bridges leaks through the floor on to the steel 
work below, and corrodes it very rapidly in spite of the 
paint. The idea had occurred to me that sheet zine could 
be cut two or three inches wider than the flanges of the 
stringers—or floor beams, as the case may be—the edges 
bent down somewhat and the joists laid on top of it. It 
would prevent the roadway drainage from touching the 
steel work and thus effect an important saving. I would 
like to ask if you ever heard of that or any similar method 
being tried, and if so with what results? Was any in- 
jurious galvanic action set up between the steel and the 
zinc? The corrosion is much more rapid under the road- 
way than under the sidewalk. Did you ever hear of tarred 
paper being tried for that purpose? Very truly yours, 

Willis Whited. 

286 Main St., Pittsburg, Pa., Oct. 22, 1902. 

(The question raised is worth the careful atten- 
tion of engineers responsible for the care of high- 
way bridges. These parts under the floor and 
difficult of access are too often neglected by both 
inspectors and painters. We should apprehend 
no danger whatever of galvanic action from the 
use of zinc, and even if it should occur the zinc 
and not the steel would suffer. We see no reason 
why the zinc would not be an excellent thing for 
stringers and floor beams, but we do not see how 
it could be readily applied to make a workmanlike 
job for the protection of bottom chords and bot- 
tom lateral rods. We shall be glad to hear from 
any readers who have found a satisfactory solu- 
tion for the problem suggested by our corre- 
spondent.—Ed.) 


The Flattest Concrete-Steel Arch in the World and 
Some Other Flat-Arch Bridges. 


Sir: We have recently received a little leaflet from the 
National Bridge Co., of Indianapolis, Ind., illustrating a 
concrete-steel arch bridge which they recently built at 
Columbian Park in Lafayette, Ind. In this leaflet they 
emphasize the statement that this is ‘‘the flattest ellip- 
tical arch bridge in the world.”’ In the interests of re- 
liable statistics, we beg publicly to correct this error. 
Elliptical arch bridges have recently become much more 
common than formerly, owing to the difference in the 
modern materials of construction and the consequent 
greater facility in complying with rigid conditions of grade 
and clearance. There have been built recently quite a 
number of elliptical arch bridges, in which the ratio of 
rise to span has been less than engineers would formerly 
have considered safe. We have not data at hand for many 
of these, but we beg to call attention to one of the eight 
elliptical arches which were finished about a year ago 
under our supervision at Zanesville, O., in the celebrated 
Y-bridge. (Eng. News, March 27, 1902.) 

These eight spans were all constructed by the Thacher 
system, with flat steel bars containing rivets, placed at 
intervals in the intrados and extrados of the arch rings. 
The following table will indicate the ratios of rise to span 
in the various arches: 


Length, ft. Rise, ft. Ratio. 
122.0 11.5 094 
122.0 14.6 .120 
122.0 14.6 
120.5 11.5 098 
99.0 6.24 63 
81.0 14.8 182 
81.0 10.85 134 
81.0 6.1 O75 


As the span referred to by the National Bridge Co. has a 
span of 40 ft. and a rise of 4 ft., making the ratio of rise 
to span 0.1, it will be seen that all of the eight spans at 
Zanesville are larger and heavier in every way than the 
one at Lafayette. The Zanesville spans were all designed 
for heavy electric railroad traffic as well as floor load of 
125 Ibs. per sq. ft. 

While we know of no other elliptical arches of such low 
ratios, there have been constructed at various times sev- 
eral circular or segmental arches which are interesting on 
account of their flatness. A railroad bridge at Bourbon- 
nias, France, built of cut granite by Vandray, has a span 
of 125 ft. and rise of only 6.9 ft.; one built over the Oise 
River at St. Maxence in France by Perronet during the 
latter part of the 18th century has a span of 76.1 ft. and a 
rise of 6.5 ft., and another at Nemours by the same engi- 


neer has a span of 53 ft. and a rise of 3.8 ¢+ 
over the Oignon at Pesmes, in France, built by 
has a span of 45 ft. and a rise of 3.8 ft. 

These and several other noted structures 
ratio of rise to span than that of the arch b: 
fayette, but they are, as above noted, circular 
elliptical. We believe that the 99-ft. span at Z 
with its ratio of rise to span of 0.063 is the fa 
tical arch in the world, but we would be glaa : 
rected in this if we are in error. 

We would say in regard to this span as of al 
Zanesville that they are remarkably rigid and 
their work in an excellent manner. No exce 
ments occurred upon or after striking the cent 
serious cracks developed at that time or since. You 

The Osborn Engineering 


Bernard L. G 
Cleveland, O., Oct. 21, 1902. 


Forms of Ball Joints for Submerged Water Mains at \: 
lantic City, N. J.—Corrections and Additions. 


Sir: In your issue of Oct. 23, you describe the for: 
ball joints for submerged water mains at Atlanti 
N. J., and state that the form shown by Fig. 1 wa 
form used some years since, and that the new pipes ar 
shown by Fig. 2. These numbers are reversed 

In this connection I would say that the original 
merged pipe at Atlantic City was a 12-in. main, and 
form of joint used was the regular foundry pattern 


main was laid in 1882, and has remained in good 
dition since it was laid. In 1889 a 20-in. main was la 
and from that time until 1896 constant repairs were nex 
sary, and the main was always leaking more or less 
1806 new pipe was purchased, and again a standard f 
dry pattern was used, but the pipe was cast at two { 
dries, and after delivery it was found that each found 
had used its own pattern and that the two patterns we 
materially different. These patterns are the ones sh: 


in Fig. 2 of the article referred to. In laying this | 


it was necessary to lay across the entire 500-ft. chan: 


and connect at each end to the existing main. Time w 
short, and no provision was made for putting pressure « 
the pipe from time to time as it was laid. The result w 


that when pressure was put on this pipe, it buck 
slightly in places. 

Two years later it was found that owing to some dred 
ing done nearby, part of this pipe had settled and pulled 
apart. Some ball-joint pipe with flanges was then pri 
cured, and a slip joint, and were placed in this main. To 
provide against further settlement, the main was sup 
ported on a single row of piling, two piles to each 12 
pipe, the top of the pile receiving a cast-iron cap wi 
saddle in which saddle the pipe rested. When the repair 
had been made and pipe placed in the saddles the wat: 
was turned on and the pipe buckled, and some two or thre« 
lengths were forced entirely out of the saddle. The slip 
joint was then shortened and the pipe replaced in th: 
saddles, where it remained, but one joint, which owing to 
the difference in pattern of the original pipe and the bal! 
joints used in making the repairs had an excessive lead 
room, gave considerable trouble by leaking. There wer 
one or two other joints which leaked at times also. 

When the new main was laid at Atlantic City in 190! 
the writer decided, as the result of the experience with th 
former one, to lay it in sections about 100 ft. long, wit! 
a flange on each end. These sections were put togethe: 
on a platform supported on piling above water and the 
lowered into place, where a diver made up the flang: 
joint. A blank flange was then bolted on the end of the 
pipe and 50 lbs. pressure applied, which brought the bal! 
joints to firm bearing and took up all lost motion in them 
The result of this method was that after connecting up and 
turning the water on there was no buckling. 

The design of the joint should be credited to the con 
sulting engineer, Mr. Emil Kuichling, M. Am. Soc. C. E., 
who made the suggestions and sketches from which th: 
writer made the drawings for the joint. Very truly yours 

W. C. Hawley, Assoc. M. Am. Soc. C. E 

Wilkinsburg, Pa., Oct. 25, 1902. 

(The error due to transposition of the titles of 
the illpstrations is so obvious that we have no ex 
cuse to offer. We are pleased to be able to give 
the fuller and more complete account of the At- 
lantie City ball joints which Mr. Hawley has s) 
kindly sent to us. As we stated in the article, Mr 
Hawley was formerly engineer and superintenden' 
of the Atlantic City water-works.—Ed.) 


A Problem in Refunding Bonds. 


Sir: I think it would be of general interest to your 
readers if your mathematical editor would give a general 
formula for problems similar to the following: 

Bonds, each for $1,000, 2re to be issued to the amount of 
$1,000,000; the bonds bear interest at 50, payable semi- 
annually. At the end of 3 years, and at the end of each 
year thereafter, such a number of shese bonds is to be 
paid, at 105%, that the whole issué shall be paid in 20 


= 7 
| 
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years. How many of the bonds will have to be paid an- 
nually in order that the sum of the annual charge for the 
nterest and the payment of bonds shall be an equal 
_mount for each of the 18 years, i. e., the 3d to the 20th 
each included? The accumulation for the payment of the 
»nonds is not to bear interest. 

it appears at first sight as if this problem should be 
asily solved by some combination of the methods used 

r annuities and compound interest, but I have sub- 
nitted the problem to a number of young men who are 
vraduates of technical schools and none of them have 
een able to give a general formula for such a problem 

Yours truly, “Novice.”’ 

Roston, Mass., Oct. 11, 1902. 

(Our interpretation of the problem presented is 
tated below, together with the solution. It will 
be seen that a straight algebraical method leads to 
the result directly. 

Bonds are issued, n in number, of a face value 
of A each. They bear interest at rate r. At the 
expiration of x years a number nx of these bonds 
is retired, being bought at a price which bears 
the ratio R to the face value A. At the end 
¢ each year thereafter bonds in number, 

are retired, so that at the end of y years the en- 
tire issue of bonds is completely refunded. In 
iny year the interest on the bonds still out, plus 
the sum paid for bonds retired at the end of that 
vear, equals a constant amount K; the first 
(x — 1) years are, of course, an exception to this. 
The problem is: find the sum K, and the number 
of bonds retired at the end of successive years, 
e., the numbers, 


Ms, - My. 
The conditions of the problem say that, 
for yearx, K=nAr+n,AR; 1) 


-(n-—nJ) Ar+n,1AR; (2) 
Art AR; (3) 


for year (x + 1), K 
similarly K = (n — ny, 


ete., until K =(n—ny . . —ny-1) Ar+n,AR; (4) 
and 0 (n — ni — —n, Ar+ 0. (5) 
Then, subtracting (2) from (1), we get, 
R+r 
O=n, A(R+ — A R, or 41 = Dx 
R+r +r\2 
Similarly, = Ds, 
imilarly 1 > 
and, finally, ny, Nx ( R ) (6) 


If we subtract (5) from (4) in the same way, 
we find, 
Am + (7) 
Combining (6) and (7), the equation for K be- 
comes, 


R+r 
K=nAR+n ( ) 8) 


K nAr 


But from (1), (9) 


AR 
which, substituted in the preceding equation (8), 
yields, 
K=(K-nan(| 
R 
whence, 
€ 
R 
(10) 


R 
Since equation (10) contains K as the only un- 
known, it determines this quantity. The value of 
nx is then given at once by equation (9). The 


other terms for the number of bonds retired at 
successive periods, the values 


Baate « Roo 
are obtained by successively multiplying nx by the 
Ri+r 
term ———. As a check, the value of ny may be 
R 


calculated directly from equation (7). It is evi- 
dent that the computation from the formulas is 
greatly facilitated by the use of logarithms. 

Applying our genera] formulas derived above to 
the concrete problem of ‘‘Novice,” we have the 
known values. 


n= 1,000. 
A = $1,000, = 
r = 0.05. 


R = 1,05, 


Then, from (10), 
1.10 
erg, 
K 50,000 — 
10 18 
( 1.05 ) 
using this value in (9), 
88,166, — 50,000 


i, 
1,050, 


S88, 166, 


The other terms are obtained by multiplying 
successively by the factor 1.0476. The last lot of 
bonds retired, ny, is found to number 80.15, which 
value is checked by the equation (7). 

It may be mentioned that in case it is desired 
to begin to accumulate a sinking fund from the 
very first year, other formulas must be derived. 
The same method as used above will give the so- 
lution, but the resulting equations are more com- 
plex.—Ed.) 


Notes and Queries. 


F. L. B. asks whether any tests have been made to de- 
termine the strength of the joint of cast iron brazed by 
the new process described in our issue of Oct. 16. 

The American Brazing Co. informed us that the brazed 
joint is stronger than the cast iron itself; in proof of which 
they show samples that have been fractured by a hammer 
blow, wherein the fracture partly follows the line of the 
brazing, and then passes through the cast iron itself. We 
are not informed as to results of direct tensile tests. 


RAILWAY PILE DRIVERS.* 


We find a very wide range of opinion as to the re- 
quirements of an ideal pile driver, but believing the ideal 
machine to be the one with the greatest adaptability to all 
of the various kinds of work required in the construction 
and maintenance of railways under all conditions,we would 
make of it the following severe requirements, all of which 
we do not find any one machine to possess, but which we 
do believe possible to combine in one, without making it 
unduly complicated. 

1. It should be able to drive piles of any length and 
size from either end of car, close to the car, or 15 ft. 


may be a very wide difference of opinion expressed in the 
following extracts, they are mostly on details of construe 
tion rather than on the essential features of operation; 
and many of these may arise largely from prejudice from 
the use of one special type of machine, which with a 
rherefore 
we belleve that a careful study of the various drivers, 


larger experience might entirely disappear 


both as to construction and range of work possible to each, 
will be very beneficial 

We mighi, perhaps, call attention to the great differ- 
ence for the requirements of a machine to economically 
perform the work being accomplished by the B. & M 
R. R. pile driver in building a pile bridge to replace a 
wrecked truss bridge in dead of winter; and that for a 
machine to economically perform the work being accom 
plished by the Illinois Central R. R. combined derrick car 
and pile driver, in building falsework under a through 
truss bridge, erecting bridges, etc 

B. F. Pickering, A. W. Merrick, A. B. Manning, C. C 


Mallard, W. M. Noon, W. T. Powell, Committee 


APPENDIX, 

, C., C. & St. L. Ry.).—The Bay City 
pile driver is the ideal, but it should reverse to drive from 
either side of car 15 ft 
should be done by hand, a 


H. E. Eggleston (C 
ahead of wheelbase rurning 
engineman can keep driving 
while leaaers are moved to suit piling It should be able 


to drive 10 ft. from center of track Leaders should be 
raised by steam in 15 to 30 second It should have ham- 
mer weighing 3,200 Ibs., using I',-in. manila rope. Batter 
of piles can best be done by swinging the leaders The 


ideal machine should be able to drive piling, handle ali 
kinds of bridge timber and materials, and load same on 
cars. 

J. P. Snow (B. & M. R. R.).—The ideal pile driver is one 
that can be used for all purposes of maintenance, and 
that can be adapted on occasion for building new work 
where there is no existing track Should be usable in- 
side an ordinary through bridge. Should reverse and 
drive from either end of car. The cases where an ex 
tension driver is needed are so rare that it seems best to 
build the driver non-extensible, and have an iron out- 
rigger to put on in place of the regular gins with com- 


al 


FIG. 1. COMBINED PILE DRIVER AND DERRICK CAR, ILL. CENT. R. R. 


ahead of wheelbase as may be desired; either plumb or 
at any desired batter (within reasonable limits), and at 
any point of a circle the radius of which shall be equal to 
half the length of the car. It should swing itself into the 
proper position for the pile by power from its own engine 
under the control of both the engineman and signalman 
at any time during the operation of raising, setting, or 
driving pile, without interfering with any other part of 
the work; being at the same time rigid enough to per- 
fectly hold the largest pile used in the heaviest kind of 
permanent construction work, and yet sensitive enough to 
be susceptible of the slightest move at the will of the 
operator. 

2. It should be rigged with a boom long and strong 
enough to handle with ease and safety the heaviest bridge 
timber, as well as to do all the work usually required of a 
steam derrick car in the erection and maintenance of 
bridges, culverts, etc. It should also have a capacity for 
heavy lifting, making it very useful in clearing up a 
wreck, pulling out temporary structures and old bridges, 
and, in fact, doing any kind of work where a strong port- 
able steam derrick is required. 

3. Its construction should be such as to make all the 
changes necessary to adapt it to all the various kinds of 
work required of it in the least possible time with a very 
small force of men, and so simple that no great amount of 
special training will be needed to fit ordinary bridge men 
to handle it successfully. It should not require more 
than six men, including engineman, for all ordinary work. 

Such a machine might easily be constructed by com- 
bining the best features of the various machines and thus 
secure a pile driver that would be able to accomplish a 
maximum of service at a minimum of cost. While there 


*Abstract of a committee report, presented at the annual 
convention of the Association of Railway Superintendents 
of Bridges and Buildings, Minneapolis, Minn., Oct. 21 to 
24. The report illustrates and describes a number of 
pile drivers, including those of the C., M. & St. Paul Ry. 
and the Industrial Works, described and illustrated in our 
‘ssue of Nov. 16, 1899. 


paratively short leaders. This would leave the driver 
simple and rigid for regular use. The best method of 
turning driver on car is by rack and pinion driven by the 
engine through the medium of a friction connection. It 
should be able to drive 16 ft. from center of track. Best 
method of hanging leaders is by hinge at top of frame, 
with bolted connection at car body level. A rolling rocker 
has the advantage of compactness, but its complexity out- 
weighs the gain. Raise leaders by line from engine winch 
head attached to lower end of leaders, time about 1 min.; 
length of leaders about 45 ft.; weight of hammer, 3,000 
Ibs., using 2-in. manila rope. It should be rigged with 
boom so that shift can be quickly made. Batter can 
be secured without either tilting car or swinging leaders; 
swinging leaders not advisable 

W T. Powell (Colorado Southern Ry.).—Pile driver 
should be on permanent extension and able to drive 20 ft. 
ahead of wheelbase with swing leaders, and able to drive 
at either end of car and driver to be swung by some kind 
of steam power; should not be self-propelling; should 
be able to drive at right angles with track; leaders should 
be hung on an A-frame so made that it can be lowered 
with leaders; length of leaders, 40 ft.; weight of hammer, 
3,000 Ibs.; 2-in. manila rope; should not be rigged with 
boom: #-HP. engine; would batter piles by swinging 
leaders. 

M. Riney (C. & N. W. Ry.).—Should extend 16 ft. be 
yond trucks, and engine swing with leads; would raise 
leaders by crab one to two minutes; length of leaders, 
838 ft.; weight of hammer, 2,200 lbs.; should be rigged 
with Loom. 

Arthur Montzheimer (C. & N. W. Ry.).—It should be 
self-propelling, be able to take a 35-ft. pile under the 
hammer, reversible so as to drive either way, with plenty 
of boiler capacity; should be able to drive 16 ft. ahead of 
wheelbase; should turn with screw and cranks as on Bay 
City driver or bv steam from driver engine; should drive 
14 ft. from center of track: would hang leaders on pivot 
similar to the C., M. & St. P. Ry.; would raise leaders 


| 
i 
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nf by use of crab; time, 4 mins.; length of leaders, 40 ft.; from the bridge, it is sometimes best to put in a temporary parent. In addition to the use of the machin 
= weight of hammer, 3,000 Ibs.; 3-in. manila rope; wire sidetrack especially for them, to avoid using a train. erection and pile driving purposes, it has also 
3 joes not last well; should be rigged with boom; 24-HP. In driving piles with the driver, there is no train crew an excellent wrecking derrick. On numerou 
: eugine swinging leaders not necessary to batter piles; a provided; our own bridge foreman gets the orders and the the transportation department has sent for th 
ae steam hammer would be a good improvement. dispatchers in turn protect the driver between the stations to be handled by experienced bridge men in 
H. M, Henson (Boston & Me. R. R.).—The best track where they are working against all except first-class wrecks. 
driver | have handled was a Bay City driver with swing trains. This has been our practice for the past ten years PILE DRIVER; BOSTON & MAINE R. R 
=e, leaders, and with locomotive headed on to driver, with and in all that time there has not occurred a single acci- chine (Fig. 2) was built on ideas worked out by 
steam connection from locomotive to driver engine, and dent to the driver by coming in conflict with trains. Pickering, Supervisor of Bridges and Buildings 
taking steam direct from locomotive to driver engine. In The point has been raised several times that a train ville, N. H. The car is 40 ft. long by 9 ft. w 
¥ this way you save the cost of fireman on driver and al- crew or a conductor, at least, should be sent to look out ear body is made up with two 10. 12-in. side 
2 ways have plenty of steam to drive pile, When you are for the driver and to see that it was kept out of the way of 8 x 10-in. center sills, and four intermediate sills 
using boiler on driver, and have to hit a pile 100 to 150 the regular trains. The argument raised by the transpor- 6 x 10-in.; all except the side sills are reinforced » 
* blows to get the proper penetration you get out of steam tation department that bridge foremen were not competent channels bolted to the sides. Four of these cha: 
and have to stop and wait for fireman to get more steam; to handle pile drivers on the main track, was always met allowed to project 2 ins. above the top line of 1 
but if you are taking steam from locomotive you can just by the argument that if a bridge foreman is competent to sills, to serve as guides for the extension deck, « 
keep on driving. I have never seen a self-propelling tear out a bridge, thus making it possible to ditch an en- the superstructure rests. The four center sills ar: 
a pile driver that was a success; they are too slow and tire train, he was certainly competent to handle a pile on top with 4x6-in. iron. There are six 1%4-j) 
4. break down easily driver on main track driving piles, which is true in every rods with upset ends. The car is mounted upon d 
\. W. H. Woodard (Southern Ry.).—I have recently been particular. Of course, flagmen are always out when the frame trucks, the bolsters of which are allowed to « 
: using the Vulcan pile driver built at Chicago, and like it driver is on the main track, this in addition to protection the full width of the car, being provided with nuts 
better than the Bay City pile driver, on account of driv- given by train dispatchers. ends and 3-in. screws for adjusting the car to any 
‘ng better piles. The Vulcan pile driver hammer frame It is often the case when train men are used to handle The car is equipped with air brakes. 
works on a pivot near top of main frame, and will drive work trains and trains of similar nature, they are figuring The car body proper is not planked over, the plan! 
batter piles as well as plumb posts. The Bay City will on when they can go to sidetrack, and just how long they being on the extension deck, which is composed of 
Be swing the ‘eads badly unless you guy it on curves where can lie there and not be criticized by their superior ins. deep and of a width to correspond to that of th: 
ge you are driving batters, The Vulcan has a follower that officers, thus delaying the work unnecessarily. This can of the car, having two cross beams boiled to the to; 
stays with the pile, and has a jump block that top ham- be overcome by a good bridge foreman who will watch sills, each 5% ft. from the center, carrying screws to » 
3 mer strikes instead of striking the pile direct. The only closely and keep the work going. We do not confine our- the extension deck on two steel rollers which run o 
rs trouble with this is in keeping the blocks, as the top selves to one particular foreman; each foreman does his plated sills. This deck can be easily moved in eit! 
me hammer bursts them very quickly. The jump block rection to bring the center of the leaders 18 ft. ah: 
aes should be of solid rubber instead of wood, as it would the forward wheelbase. This arrangement is cony: 
last longer. Another matter that can be made better is for dr:virg new work, or in case of washouts. By rei 
the gage frame at the bottom where you throw the ham- ing the screws, the deck can be made to rest upon th« 
y mer frame out for driving batters; this should have pin- sills, thereby increasing the rigidity of the driver wh: 
holes every 6 ins. in order to drive batters at any degree service. The change involved in this operation con 
you want them None of them will drive batters the same only 5 mins. 
on a curve, as the inside of the curve will not have batter The leaders are of white oak, 41 ft. long under the head 
‘ enough and the oltside will have too much batter. reinforced with 7-in. 17-lb. steel channels. The lead 
= A. 8. Markley (C. & E. Ill. Ry.).—The machine we have are 22% ins. apart. The hammer weighs 2,800 Ibs 
been using for the past ten years was built by the In- the engine is a Lidgerwood machine. A leading featur: 
dastrial Works, Bay City, Mich. There is but one objec- 
¥ tion, and that is the direction of the pile line from the \ 
Z drum to top of leads; if this line were run over a sheave \ 
on the same shaft as the hammer line, it would, in my \ ie dete ene 
opinion, be a perfect driver, though the present mode of x cones with 10°chum on lower She 
Ke hoisting piles is not detrimental to the driver. This \ 
i driver is self-propelling, and will run at a speed of eight \ 
( to ten miles an hour, and pull on a level grade five cars, 
7 and is equipped with steam brake 
x The driver is equipped with engine tank similar to lo- \ aa = 
comotive for hauling coal and water on one end, and pilot = < a : 7 | | 
2 car on the other Half of the pilot car is a flat car which ' LJ jane aaa) | 
i runs under the leads when moving in train from place > af = : Kt, | 
i to place, and the other half is converted into a tool car to = 4 tJ 
4: carry supplies for the driver, and for the enginemen to Coupler when = 
sleep in. Underneath the driver, on a suspended plat- 
form, the pump is located and connected to boiler with Ahn — =T 
reach of pump into tank of driver, to avoid running to = = 
water stations for water. 
Lh The length of our leads is 47 ft., the weight of hammer 
43 2.100 Ibs. We use 2-in. manila rope. The time in rais- FIG. 2. PILE DRIVER, aaa eae eS. 
ing the lead is not to exceed 2 mins., when everything is = 64, werk on his own division. We are charged $2.10 per the design of this pile driver is that the turning is done 
: ready, and pda csaiss drive about 12 ft. from center of main hr. for a train and crew. entirely by engine power, thus saving the labor of two to 
e rack. The pile driver engine is 30 HP., double cylinder. = COMBINED DERRICK CAR AND PILE DRIVER; ILL. four men and accomplishing the work in a more satisfa 
gp CENT. R. R. (Designed by Mr. O. J. Travis, Superintend- tory manner than when done by hand. The turning move 
+4 , + ent of Bridges).—This type of machine (Fig. 1) has been 


$1.50 per day. 


Cost of Driving Piles; Spring, 1902 (C. & E. I. Ry.). 


Aggregate 
No. of -—Length of— lin. ft. Cost Cost 

piles Shortest Longest piles of per ft. 

driven pile. pile. driven. driving. of pile. 

74 14 36 1,302 $139.92 $0.107 

14 14 22 260 23.97 092 

14 14 22 250 056 

18 14 26 360 035 

$ 18 36 1,000 024 

1s 16 20 336 O25 

S 14 14 112 O78 

16 a4 27 300 029 

14 14 24 280 0381 

16 16 26 336 027 

16 16 22 304 0-9 

18 28 564 O28 

1s 36 2,773 84 

62 18 42 1,800 O87 

22 24 2s 

12 22 24 7 .039 

456 14 42 $466.35 ...... 

Avg.27 14 2 20.08 $0.044 
The above costs are taken from our books. In two 


cases the costs per ft. runs 9 and 10 cts. for driving. 
These bridges were a great distance (3 miles) from the 
sidetrack. 

We also use the pile driver for unloading material where 
we have concrete or stone work to do. If the sidetrack 
is very far away and the job is a large one, we put in a 
temporary track, and use the pile driver, under the di- 
rection of the concrete foreman. 

It is very rarely that we use a locomotive for handling 
our pile driver; in certain cases where the jobs are very 
short and a long way from a sidetrack, it is advisable then 
to use a locomotive in order to save time. Where the jobs 
are very large and the sidetrack a great distance away 


used principally for the erection of steel and iron bridges, 
and has a lifting capacity of 30 tons. Steel plate-girders 
of large pattern are handled with the derrick, in setting 
out ahead. with rapidity and safety. The derrick is also 
used for erecting truss spans up to 150 ft. in length, with- 
out the use of a traveler. This method of bridge erec- 
tion has been employed quite frequently during the last 
five years, travelers being used only on exceedingly long 
spans. There is a heavy A-frame, with a boom made 
from a 12x 12-in. timber, 27 ft. long. The pile driver 
leads are hinged at the end of this boom, and to steady 
them at the bottom there is an extension strut, which can 
be run forward by means of a hand wheel and rack. In 
some of the machines, however, this feature takes the 
form of a telescoping pipe which can be adjusted to the 
requirements imposed by the angle of the boom. This 
pipe is hinged at the foot of the boom, and in swinging the 
boom to the side of the track the adjustment of this ex- 
tension brace is not altered. There is also a pair of 9-in. 
I-beams reposing in guides along the side sills of the car. 
These I-beams are connected by a cross beam at the front 
end, and can be run forwaru by means of a crank and 
cog rack. The pile driver leads range from 18 to 24 ft. 
in length. These leads are formed by 4 x 6-in. angles 
riveted back to back. 

Bridge men engaged in the erection of steel bridges ap- 
preciate what a convenience it is to get a pile driver inside 
of a through-truss span to drive falsework for the renewal 
of the structure. With this machine the work is reduced 
to a simple matter, as no lateral or other braces have to 
be removed. The boom of the machine is simply lowered; 
the machine enters the bridge and can be set to work in 
a few minutes. The advantage of being able to raise the 
boom to increase the height of the pile-driver leads is ap- 


ment is under the control of either the engineman or the 
signalman at all times, without stopping the hammer 
which renders it possible to drive piles at any point withi: 
a circle of 45 ft, diameter without moving the car. Th: 
driving apparatus operates equally well from either end of 
the car, and only 4 mins.’ time is required to reverse from 
one end of the car to the other. This movement is a 
complished by means of a circular rack, 9 ft. 4 ins. diam< 
ter, bolted securely to the center circle rail, in which runs 
a pinion operated by worm gear, which, in turn, is drive: 
by friction cones on the lower drum shaft of the engine 
The manipulation is by means of an operating lever | 
the engine room and on the forward end of the driver 
frame. By this manner of turning greater power and 
greater speed is obtained than by hand turning. As th: 
worm gear holds rigidly wherever it is left this arrang: 
ment allows the signalman to easily make all the latera 
changes necessary while driving a pile without stoppins 
the hammer. To drive piles at a batter, the car is tilted! 
by means of the screws in the end of the truck bolster 
a few turns being all that is necessary to secure the di: 
sired batter. These screws also serve as extra side bear 
ings when the driver is being used as a steam derrick. 
For lifting purposes, the driver is equipped with a boom 
making the machine a convenient derrick. To increa* 
the stability of the car when used for such purposes ther: 
are eight rail clamps and stiff legs. The machine has re 
peatedly handled objects weighing from 10,000 to 20,(") 
Ibs., 32 ft. from the center of the track, without difficulty 
For wrecking purposes the car is equipped with a shorte 
boom, by means of which objects can be lifted weighin: 
about double the above figures. When used as a derrick 
the frame of the driver is securely clamped to the car. An 
other advantage in the way of stabiljty when being used a 
a derrick is the heavy construction, the machine complete 
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weighing 100,500 Ibs. The height of the machine folded 
for shipment is 144% ft. 
rn. H. Reid (L. S. & M. S&S. Ry.).—We have recently had 
a pile driver built for us by Kaltenbach & Griess, of 
Cleveland, after designs furnished by us. This machine 
is given excellent service and has more good points and 
wer objectionable features than any pile driver I have 
ver seen. It was patterned largely after one we built 
our own shops several years ago after my own ideas, 
details being worked out in our drafting room. My 
iea ot the best pile driver is one which will work close to 
» end of the car when necessary, where 75% of the driv- 
gz is done, as in ordinary renewals, repairs, etc., and 
hich can also be made to drive 16 ft. ahead for building 
ew work, taking care of washouts and similar work 
«here we have to build as we go. It is also desirable to 
have a driver that will work on both ends of the car, to 
void as far as possible turning the machinery in working 
different jobs. It is also desirable to be able to drive 
piles as far out from the center of the track as practicable 
» order to take care of foundations, second track, trestles, 
etc 
I think it should be able to drive piles 20 ft. from the 
enter of the track on which it stands. It should be se'!f 
opelling, and move itself easily and quickly for short 


/0"x 35'O 


this driver as a result of something over a year's experi 
ence with the new one, would be heavier sills and stiffer 
upper truss for the sills to prevent rocking 


THE COST OF DREDGING ON THE MASSENA CANAL. 


A description of the great hydraulic power canal 
in St. Lawrence County, N. Y., appeared in our 
issue of Dec. 16, 1897, when the work upon it had 
just begun. Later and more complete information 
regarding the work and the plant employed are to 
be found in our issues of Dec. 15, 1ISUS, and Feb. 
21, 1901. 

From a recent paper read before the Inter- 
national Navigation Congress by Mr. John Bogart, 
M. Am. Soc. C. E., we have abstracted the follow- 
ing data of cost of dredging on the Massena canal. 
Mr. Bogart was Engineer-in-Chief of the St. Law- 
rence Construction Co., and had charge of the 
construction of the canal. We shall not here re- 
peat description of the plant given in our former 
issue: 

COST WITH CENTRIFUGAL PUMP DREDG 
ER No. 1.—This $40,000 dredge had a _  12-in 
wrought iron discharge pipe, a rotary cutter to 
loosen the earth, and a centrifugal pump driven 


FIG. 3. LAKE SHORE & MICH. SOUTHERN RY. PILE DRIVER. 


Built by Kaltenbach & Griess, Cleveland, O. 


movements, as well as for ordinary running, and should 
be able to raise and lower the leaders by steam. I do not 
advocate pendulum leaders, but prefer to point a draw on 
the piles, and draw in the tops to give them batter. The 
car should be as short, narrow, and low as is practicable 
to make it and still have it carry the necessary machinery 
and equipment, so that it may be used in close places and 
pass under low bridges. In regard to the best method of 
turning driver on the car, I think a rack at the front end 
of the car and a pinion on each of the sills for swinging 
and holding the leaders is the best. My driver will raise 
and lower the leaders in less than 3 mins. for each opera- 
tion, The leaders should be from 36 to 40 ft. long and the 
hammer weighs from 3,000 to 3,500 lbs. This would re- 
quire 1%-in. manila rope, or %-in. steel cable. It is often 
desirable to have a driver rigged with a boom to use as a 
derrick, and mine is so equipped. We have handled all the 
iron in the erection of a 105-ft. span Pratt truss bridge, 
carrying it out to place and holding it there while it was 
being connected, the bridge being built alongside of the 
inain track. I do not consider 100,000 Ibs. excessive for a 
pile driver complete, as I have two which weigh more than 
that, and it requires a pretty heavy weight to hold the 
driver firmly on the track, in holding large piles and 
a heavy hammer. On the other hand there are occasions 
where a light driver is desirable, as in work on new 
track on soft ground, or on very old bridges where there 
is much old timber. 

My pile drivers fill all the conditions mentioned above 
as being desirable in a driver; they will drive close to 
the end of the car at one end and will reverse and drive 
16 ft, ahead at the other end, the center of the table being 
about 6 ft. nearer one end of the car than the other. The 
leaders raise and lower with steam; they will drive 20 ft. 
out from the center of the track on which they stand. The 
machines are self-propelling; will move themselves easily, 
and will run at a speea of 10 miles on ordinary track. One 
*-HP. engine handles the piles and hammer, and propels 
the car. About the only improvements I could suggest in 


by a Ledgerwood compound condensing engine of 
125 HP. The material was lifted 30 ft. above 
water level, and the discharge average was 257, 
of solid material, the range being 7 to 30% of solid. 
The dredge could not operate in indurated clay, 
but handled soft clay, loam and sand. It worked 
rain or shine, six days a week ,two shifts of 11 
hrs. each, for about 8 months each year for three 
years, excavating 459,800 cu. yds. It cut to a 
depth of 22 feet below water surface, and dis- 
charged the material through 1,200 ft. of pipe. 
The crew, each shift, was 1 captain, 1 engineman, 
1 oiler, 1 fireman, 1 deckhand foreman, 3 laborers 
at 15 cts. per hour. The total pay of this crew of 
eight men for 11 hrs. was $17.95. Assuming the 
annual depreciation and repair item at 10% of 
the cost of the dredge we have $4,000, to which 
must be added 4% of the cost for interest on the 
investment, or $1,600, making a total of $5,600, 
which, divded by 209, the actual number of double 
shift days worked each year, amounts to $26.80 
per day. Summing up, we have for the daily cost 
of operation: 


Labor and supervision .. 
Nine tons coal at $3.... 
Interest, repairs and renewals 
Care during winter $209 


Total for 22 hours 


Very careful observations extending over 194 
days showed an average daily output of 1,125 
cu. yds. of earth per day of 22 hrs., so that divid- 
ing $95.70 by this output we have 8.5 cts. per cu. 
yd. as the average cost. The cost without the in- 
terest and renewal item was 6.035 cts. per cu. yd. 


COST WITH CENTRIFUGAL PUMP DREDG- 
ER No. 2.—This dredge, which cost $60,000, had 
an 18-in. suction and discharge pipe and was in 
every way like Dreedger No. 1 except in being 
larger. The material and distance to which it was 
moved were the same also. It required one more 
man, a spudman, and the total wages per Il-hr 
shift were $20.95. This cost included placing and 
taking care of the discharge pipe. Assuming the 
same rates of interest and depreciation as before 
we have for the daily (22-hr.) cost of operation 


Labor and supervision ........... 
1S tons coal at $3..... 
Interest and renewals ......... 
Care during winter .......... Low 

Total for 22 ‘ 


The dredge worked two seasons and excavated 
200,780 cu. yds., the actual average being 1,544 
cu. yds. per day of 22 hrs., making the average 
cost 9.4 cts. per cu. yd., which is nearly one cent 
more than with dredge No. 1. 

COST WITH DIPPER DREDGE.—A_ dipper 
dredge, having a 244 cu. yd. bucket, excavated in 
durated clay to a depth of 20 ft. below water sur 
face, depositing the material in two scows, each 
having a dropping pocket with a capacity of 140 
cu. yds. A tugboat towed the scows 5,500 ft. to 
the St. Lawrence River, where they were dumped 
Since towing could not be done at night, only one 
shift of 10 hrs. was worked each day. The dredge 
tug and two scows cost $43,000. Interest at 4 
is $1,720 per annum. One-tenth for repairs and 
renewals is $4,300. These distributed over the 
days actually worked (212) each year would be 
$28.80 per day of 10 hrs. The daily wages of the 
crew of dredge, tug and scows, plus the coal, sup- 
plies, etc., amounted to $30.56 for each day of lt 
hrs. Hence: 


Labor, supervision, coal and supplies $30.56 
Interest, repairs and renewals ...... ; 28.80 

Total per day of 10 hours........ $60.56 


This dredge averaged T54 cu. yds. per day of 10 
hrs. for 1838 days, making the average cost 8 cts 
per cu, yd. on the basis of $60 a day above given 
Neither the centrifugal pump nor the orange-peel 
bucket dredges could excavate the indurated clay 
and boulders handled by this dredge, and where 
excavated dry with steam shovels the material 
had to be blasted. A 1%-cu yd. dipper dredge 
worked one season and the cost per cu. yd. of ma- 
terial moved was also 8 cts. A 6-cu. yd. dipper 
dredge showed practically the same cost per cu 
yd., although no exact records of its performance 
were kept. 

FAILURE OF THE VACUUM ORANGE-PEEL 
DREDGE.—A specially designed dredge having 
a rotary cutter for loosening the clay, which was 
then to be handled with a 4-cu. yd. orange-peel 
bucket, was an economic failure in the indurated 
clay, and was made over into dredge No. 2, above 
described. It could move the softer material, but 
the vacuum means of transmission failed to 
handle the material with economy, the clay form- 
ing into balls in the hopper and not remaining 
suspended in the water. In closing, we would cal! 
attention to the error that we think occurs in 
making an allowance of about 200 working days 
per annum for a dredge. There are idle years in 
the life of most large dredges that greatly reduce 
the average productive output. This over-esti- 
mate of the average number of days per annum 
actually worked is in a measure counterbalanced 
by the liberal estimate of 10% for repairs and re- 
newals, In view of the fact that so large a part 
of the cost of adredge is thecost of the hull, which 
certainly has a much longer life than ten years, we 
think that the 10% is too highan allowance. More- 
over, when we consider the fact that the interest 
on the annual allowance for depreciation itself be- 
comes a large item when compounded for a term 
of years we are well on the side of safety in say- 
ing that 10% annually is a very high allowance 
for dredge repairs and renewals. 


RAILWAYS IN INDO-CHINA, which is a French col 
ony, have been authorized under a presidential decree, by 
which the government of the colony may raise a loan of 
$13,500,000. The arrangements for construction will be 
made through the Minister of the Colonies, at Paris, 
France 


$25.00 
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TIMBER PRESERVING PLANT OF THE ALAMOGORDO 
LUMBER CO. 

We have recently referred to the fact that a 
number. of plants are now being built and pro- 
jected for the purpose of applying preservative 
treatment to railway ties, bridge timbers, paving 


ft. long. The circumferential seams are single- 
riveted and the longitudinal seams double-riveted. 
Each retort is 106 ft. long and has a 20-in. drain- 
age drum at the bottom. It has a fixed hemi- 
spherical head at one end and a dished or concave 
door at the other end. The door is hung on heavy 
hinges, and when closed is fastened by a spider, 


Mil No.2 consisting of pairs of radial toggle bars hinged to 
a sleeve on a threaded rod projecting from the 
center of the door. This sleeve is operated by a 
| j nut and hand levers, and when it is screwed down 
cepacasge +-— the ends of the bars enter holes in lugs on the end 
= — flange of the cylinder. This arrangement is shown 
: in Fig. 3. When the door is open it is supported 
‘~ by a timber frame, to which it is connected by a 
2, turnbuckle and rods, so as to take its weight off 
; on the hinges. The retort is supported by concrete 
<r foundations, and is carried on these foundations 
: Yard No@. eC? by timber cradles with roller bearings which rest 
> on bed plates set on the concrete, as shown in 
85.54 85.54 Track No2. Loading Platform x 
Yard No.l. 


cars are of steel, while long timbers ar: 
by trucks fitted with swiveling  bolste: 
which the timbers rest, thus allowing : 
to pass the sharp curves of the yard trac 
ties are chained upon the cars. These 
hauled in and out of the cylinder by a 
steam winding engine and %-in. wire cab! 
cable runs from the engine drum into th. 
der, passes through a stuffing box or han 
in the fixed head, around a guide sheave, 
turns on the outside of the cylinder. Wh) 
charge is to be hauled out a separate len, 
cable is attached to the end car. 

A complete system of tracks of 2-ft. gag- ; 
the sawmills, lumber yards, treating plan: 
loading platform. This is shown in Fig. } 
tie tram cars when hauled out of the retort 
either hauled to the storage yard where t} 
are stacked, or are hauled directly by an 
cable up an incline to a loading platform, 
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FIG. 1. PLAN OF TIMBER PRESERVING WORKS FOR THE ALAMOGORDO LUMBER CO., ALAMOGORDO, N. M. 
Samuel M. Rowe, M. Am. Soc. C. E., Chicago, Consulting Engineer. 


blocks, electric ight poles and timber generally. 
One of the latest of these plants is that put in 
operation on June 38 at Alamogordo, N. M., for 
the Alamogordo Lumber Co., of which Mr, C. D. 
Simpson is President, Mr. Charles B. Eddy, Vice- 
President, and Mr. S. S. Hopper, General Manager. 
This plant is intended particularly for treating 
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ties and bridge timbers by the Wellhouse (zinc- 
tannin) process, and has a capacity of 5,000 ties 
per day, continuous working. Contracts for sup- 
plying these ties have already been made with the 
Mexican Central Ry., Fort Worth & Denver R. R., 
and other railways. The plant was designed by 
Mr. Samuel M. Rowe, M. Am. Soc. C. E., Consult- 
ing Engineer, 226 La Salle St., Chicago, and we 
are indebted to him for plans and other informa- 
tion. The general plan is shown in Fig. 1. 

The timber used is mainly mountain pine, with 
fir and a little spruce, the timber being brought in 
on a logging railway 30 miles long to the com- 
pany’s lumber yards, where there are two saw- 
mills. The best wood is used for bridge and other 
structural work, the inferior quality being used 
for ties. The ties are stacked for two months to 
dry, if this time can be allowed, but they are 
sometimes sent direct from the sawmills to the 
treating plant, although in such cases the effect 
of the treatment is not so good. After treatment, 
they may be shipped at once if necessary. About 
30 men are required to operate the plant during 
the day, most of these being engaged in loading 
and unloading ties. At night only five or six mer 
are required for charging and emptying the re- 
torts—an engineman, fireman and three or four 
men to fasten and unfasten the doors, and run the 
charges in and out of the retorts. 

DESCRIPTION OF THE PLANT. 

There are two steel cylinders or retorts, and the 
plant is arranged for a third retort. These retorts 
are of “-in. steel of 60,000 Ibs. tensile strength, 
with 24 cylindrical courses 6 ft. diameter inside 
and outside, as shown in Fig. 2. Each course 


consists of a single sheet 4 ft. 10 ins. wide and 20 


Fig. 4. The two cradles at the middle of the re- 
tort are anchored to the concrete foundations, 
the cylinder expanding and contracting towards 
either end. 

In each retort is a track of 2 ft. gage, Fig. 5, 
the rails being carried on brackets to which they 
are secured by soft steel clamps hammered over 


upon the rail flanges after the rails are laid. 
Above the track rails are guard rails which pro- 
ject over the platforms of the tie cars, and su 
prevent the latter from floating or shifting when 
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Fig. 3. Door and Fastenings of Retort. 


the retort is filled with the preservative solution. 
The length is designed for 13 cars with 8-ft. ties. 
There are about 82 large hewed ties to a car, or 
42 sawed ties; thus a charge will consist of about 
850 hewed or 570 sawed ties. The tie trams or 


5 4 


Brackets (Ynside 


above the ground. On each side of the platforn 
is a standard gage track for railway cars, i: 

which the ties are loaded. One of these track 
also extends to the treating plant, for the delivery 
of cars of coal and supplies. The loading plat 
form has three rows of brick pliers with concret: 
footings; across the piers are cap timbers 12 ~ 
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FIG. 2. RETORT FOR TIMBER PRESERVING PROCESS. 


12 ins., 22 ft. long, carrying joists 3 x 12 ins., 10 
ft. long; these are 23 ins. c. to c., with double 
bridging pieces between. Under the rails of the 
tie tram track the joists are 6 x 12 ins., 24 ins. 
apart. Upon the joists is a flooring or deck of 
3-in. plank. 

The retort house is 32 x 132 ft., with an exten- 
sion 32 x 145 ft., forming the boiler room. This 
contains three tubular boilers of 84 HP. Paralle! 
with the retort house is the machinery room, 16 
100 ft., containing the pumps, pipe connections, 
etc. There are two wooden solution tanks, 30 » 
20 ft., of 100,000 gallons capacity; one for the 
chloride-gelatin solution and the other for the 
tannin solution. Alongside the boiler room ar: 
the feed-water tanks, 12 ft. diameter, and the 
cooling tower, with its tank of the same dimen- 
sions. Beyond the solution tank are three circular 
tanks in which the glue and tannin are dissolved 
The vat house contains one vat, 10 x 10 ft., 2% ft 
deep, in which the zinc chloride is dissolved, bu! 
provision is made for a second vat, as shown on 
the plan. The concentrated solution is then piped 
to a storage vat, 8 x 12 ft., 314 ft. deep. The 
three vats are of wood, lined with sheet lead 4-in 
thick. Compressed air is used to agitate the so 
lutions in all the vats and tanks in order to ex- 
pedite the dissolving of the materials and to kee! 
the materials in suspension. 

The pipe system is somewhat complicated, as |! 
includes steam and vacuum pipes, compressed air 
pipes, two sets of solution and blow-back pipes, 
steam heating pipes, condenser circulating pipes 
water pipes for pumps, etc. This necessitates 
careful arrangement for conveaience of inspection 
or repair, and also careful grouping of the nu 
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merous valves, so that they may be conveniently 
handled during the various processes by the man 
in charge of the plant. The retorts, tanks, and 
store rooms, etc., are supported by concrete foun- 
dations, and the machinery is enclosed within 
wooden buildings lined inside with matched 
boarding. 


varies, of course, at different plants, according to 
their height above sea level. 

When the vacuum has been continued for a 
sufficient time it is still maintained, and the 
chloride solution is run in by gravity from the 
elevated tanks. A pressure of 100 lbs. per sq. in 
is then created by force pumps. This pressure 


he 19” >| 
Plan of Roller Frame. 


The duplex vacuum pump, duplex pressure 
pumps, boiler feed pumps, force and _ service 
pumps, and the air compressor for forcing the so- 
lutions back from the retorts to their tanks are 
all of the Knowles pattern. City water under 
high pressure is used for the boilers and solution 
tanks and for fire purposes. In order to econo- 
mize in the consumption, as the charge for water 
is high, the fire and service pumps of the plant 
are used to force the cooling water through the 
condenser to the top of the cooling tower, which 
is 8 ft. square and 30 ft. high, mounted on a 
wooden tank, 12 x 12 ft., 14 ft. high, with a ca- 
pacity of 10,200 gallons. The tower, Fig. 6, has a 
series of horizontal floors of planks with narrow 
openings” between the planks, the openings being 
staggered in alternate floors. Through these 
openings the water drips, being cooled by the air 
as it falls. A screen of weather boards, with in- 
clination inward, is used to deflect the water and 
prevent the wind from blowing the water and 
spray out of the tower. This tower effects a dif- 
ference of 15° to 20° F. between the temperature 
of the water as delivered at the top and drawn 
off at the bottom. There is a thermometer on 
each retort and on each of the solution tanks, so 
that the operator may know at what temperature 
the solution stands in each. Heating coils are 
provided in the pipe pits, boiler feed tank and 
the solution tanks. The chloride is received in 
kegs weighing 1,000 lbs., and these are handled 
by a trolley carrier fitted with differential hoist. 

The general construction was done by the com- 
pany. The retorts were built by the Scully Steel 
& Iron Co., of Chicago. The pumps and compres- 
sor were all supplied by the Knowles Steam Pump 
Co., of New York, and the hoisting engines by the 
Lidgerwood Mfg. Co., of New York. The solution 
tanks and the tram cars were built by Fairbanks, 
Morse & Co., of Chicago; and the pipes and fit- 
tings were supplied by the John Davis Co., of 
Chicago. 


DESCRIPTION OF THE PROCESS. 


There are no superheating pipes or coils in the 
retort, but the first stage of the process is to ad- 
mit live steam at 250° F. into the retort. This 
is as high a temperature as can be carried with- 
out injury to the wood, and corresponds to a pres- 
sure of about 20 lbs. The steam is kept on from 
two to five hours, according to the condition of 
the timber, this being a matter of judgment. The 
water of condensation is blown out from time to 
time, and samples of this are taken, the steaming 
being continued until these appear measurably 
clear from sap. The steam is then blown out to 
the open air, and the cylinder is allowed to par- 
tially cool. A vacuum of about 23% ins. is then 
created, and is maintained for about an hour. This 
causes the softened and dissolved sap and vapor 
to be drawn out, and the condensation to fall into 
the hot well, so that the vapor will not interfere 
with the operation of the vacuum pump. The ex- 
tent to which it is possible to raise the vacuum 
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B FIG. 4. CRADLE AND EXPANSION BEARINGS 


FOR RETORT. 


is retained for two to four hours. Very little of 
the solution is forced into the timber after the 
first hour, but the pressure must be maintained 
until the requisite quantity has been forced in. 
This averages from 1 to 1% Ibs. per tie, or 0.25 to 


is done for the reason that the chloride is a sol- 
vent of glue, and the latter, therefore, penetrates 
much deeper into the wood when applied in this 
way than it would if applied as a more or less 
viscous solution. At other plants, however, the 
chloride, glue, and tannin solutions are applied 
separately. When the chloride treatment is fin- 


FIG. 5. CROSS-SECTION OF RETORT. 


ished, the solution in the cylinder is forced back 
into the gravity tank by air pressure of about 15 
or 20 lbs. The tannin solution is then admitted 
from another tank, and a pressure of 100 Ibs. 
maintained for about 1% hours. This solution is 
about 0.5% in strength, or 1.005% of extract, 
which extract generally consists of 20% tannic 
acid. The tannic acid or tannin enters into chem- 


0.33-lb. per cu, ft. for sawed ties and 0.8 to 0.5-lb. 
per cu. ft. for hewed ties. At the new tie-pre- 
serving plant of the Great Northern Ry., at Kal- 
ispell, Mont., which was also designed by Mr. 
Rowe, the requirement is for 0.50 to 0.75-Ib. of 
pure chloride per cu. ft. of timber. 

A chloride solution of from 144% up to even 4% 
in some cases is used, and with it is mixed the 
gelatin (made by dissolving commercial glue) 
which eventually seals the cells of the wood. This 
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FIG. 6. COOLING TOWER FOR THE 
ALAMOGOR DO TIE-PRESERVING 
WORKS. 


ical combination with the glue, forming leathery 
pellicles (usually called ‘“‘leatheroid”’) which seal 
the wood against the leaching out of the solu- 
tion or the entrance of moisture. 

The first steaming of the timber is one of the 
most important parts of the process, as it not 
only causes the sap to run, but also breaks up 
the conditions which would lead to fermentation 
and fungus growth. Thus, the steaming alone, 
if properly carried out, would probably increase 
the life of the timber. The voids in the green 

imber form about 0.4% of its volume, as an aver- 
age; but after steaming it will take up solution 
enough to represent 20 or 35% of its volume. 


No laboratory or chemical work is required in: 


operating the plant. The strength of the chloride 
solution is fixed, and its strength at any subse- 
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TIMBER PRESERVING PLANT OF THE ALAMOGORDO 
LUMBER CO. 


We have recently referred to the fact that a 
number of plants are now being built and pro- 
jected for the purpose of applying preservative 
treatment to railway ties, bridge timbers, paving 


ft. long. The circumferential seams are single- 
riveted and the longitudinal seams double-riveted. 
Each retort is 106 ft. long and has a 20-in. drain- 
age drum at the bottom. It has a fixed hemi- 
spherical head at one end and a dished or concave 
door at the other end. The door is hung on heavy 
hinges, and when closed is fastened by a spider, 


cars are of steel, while long timbers ar: 
by trucks fitted with swiveling  bolste: 
which the timbers rest, thus allowing - 
to pass the sharp curves of the yard trac 
ties are chained upon the cars. These 

hauled in and out of the cylinder by a 
steam winding engine and %-in. wire cab)! 


Mill Nez consisting of pairs of radial toggle bars hinged to cable runs from the engine drum into th: 
a sleeve on a threaded rod projecting from the’ der, passes through a stuffing box or han 
center of the door. This sleeve is operated by a_ in the fixed head, around a guide sheave, 

| | nut and hand levers, and when it is screwed down turns on the outside of the cylinder. Wh: 
eee oe +—— the ends of the bars enter holes in lugs on the end charge is to be hauled out a separate len; 
5 = flange of the cylinder. This arrangement is shown cable is attached to the end car. 
; in Fig. 3. When the door is open it is supported A complete system of tracks of 2-ft. gage 
« by a timber frame, to which it is connected by a the sawmills, lumber yards, treating plan 
oN turnbuckle and rods, so as to take its weight off loading platform. This is shown in Fig. }. 
a the hinges. The retort is supported by concrete’ tie tram cars when hauled out of the retort 
<4, ; foundations, and is carried on these foundations’ either hauled to the storage yard where th 
: Yard Noe. </ by timber cradles with roller bearings which rest are stacked, or are hauled directly by an: 
= “* on bed plates set on the concrete, as shown in cable up an incline to a loading platform, 
O54 85.54. 65.54 "Track No2, Loading Platform 730" 
\Chl: | \Gelat, Tank) “e-Tram to 
Plattorm 
Yard No. 


FIG. 1. PLAN OF TIMBER PRESERVING WORKS FOR THE ALAM 
Samuel M. Rowe, M. Am. Soc. C. E., Ghicag 


blocks, electric light poles and timber generally. 
One of the latest of these plants is that put in 
operation on June 3 at Alamogordo, N. M., for 
the Alamogordo Lumber Co., of which Mr. C. D. 
Simpson is President, Mr. Charles B. Eddy, Vice- 
President, and Mr. S. S. Hopper, General Manager. 
This plant is intended particularly for treating 
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ties and bridge timbers by the Wellhouse (zinc- 
tannin) process, and has a capacity of 5,000 ties 
per day, continuous working. Contracts for sup- 
plying these ties have already been made with the 
Mexican Central Ry., Fort Worth & Denver R. R., 
and other railways. The plant was designed by 
Mr. Samuel M. Rowe, M. Am. Soc. C. E., Consult- 
ing Engineer, 226 La Salle St., Chicago, and we 
are indebted to him for plans and other informa- 
tion. The general plan is shown in Fig. 1. 

The timber used is mainly mountain pine, with 
fir and a little spruce, the timber being brought in 
on a logging railway 30 miles long to the com- 
pany'’s lumber yards, where there are two saw- 
mills. The best wood is used for bridge and other 
structural work, the inferior quality being used 
for ties. The ties are stacked for two months to 
dry, if this time can be allowed, but they are 
sometimes sent direct from the sawmills to the 
treating plant, although in such cases the effect 
of the treatment is not so good. After treatment, 
they may be shipped at once if necessary. About 
30 men are required to operate the plant during 
the day, most of these being engaged in loading 
and unloading ties. At night only five or six mer 
are required for charging and emptying the re- 
torts—an engineman, fireman and three or four 
men to fasten and unfasten the doors, and run the 
charges in and out of the retorts. 

DESCRIPTION OF THE PLANT. 

There are two steel cylinders or retorts, and the 
plant is arranged for a third retort. These retorts 
are of %-in. steel of 60,000 Ibs. tensile strength, 
with 24 cylindrical courses 6 ft. diameter inside 
and outside, as shown in Fig. 2. Each course 
consists of a single sheet 4 ft. 10 ins. wide and 20 
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Fig. 3. Door and Fastenings of Retort. 


the retort is filled with the preservative solution. 
The length is designed for 13 cars with 8-ft. ties. 
There are about 82 large hewed ties to a car, or 
42 sawed ties; thus a charge will consist of about 
850 hewed or 570 sawed ties. The tie trams or 


with the retort house 18 the machinery room, 16 


100 ft., containing the pumps, pipe connections, 
etc. There are two wooden solution tanks, 30 x 
20 ft., of 100,000 gallons capacity; one for the 
chloride-gelatin solution and the other for the 
tannin solution. Alongside the boiler room are 
the feed-water tanks, 12 ft. diameter, and the 
cooling tower, with its tank of the same dimen- 
sions. Beyond the solution tank are three circular 
tanks in which the glue and tannin are dissolved 
The vat house contains one vat, 10 x 10 ft., 2% ft 
deep, in which the zinc chloride is dissolved, bu! 
provision is made for a second vat, as shown on 
the plan. The concentrated solution is then piped 
to a storage vat, 8 x 12 ft., 3% ft. deep. The 
three vats are of wood, lined with sheet lead %-in 
thick. Compressed air is used to agitate the so 
lutions in all the vats and tanks in order to ex- 
pedite the dissolving of the materials and to kee: 
the materials in suspension. 

The pipe system is somewhat complicated, as |' 
includes steam and vacuum pipes, compressed air 
pipes, two sets of solution and blow-back pipes, 
steam heating pipes, condenser circulating pipes. 
water pipes for pumps, etc. This necessitates 
careful arrangement for conveaience of inspection 
or repair, and also careful grouping of the nu- 
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merous valves, so that they may be conveniently 
handled during the various processes by the man 
in charge of the plant. The retorts, tanks, and 
store rooms, etc., are supported by concrete foun- 
dations, and the machinery is enclosed within 
wooden buildings lined inside with matched 
boarding. 
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varies, of course, at different plants, according to 
their height above sea level. 

When the vacuum has been continued for a 
sufficient time it is still maintained, and the 
chloride solution is run in by gravity from the 
elevated tanks. A pressure of 100 lbs. per sq. in 
is’ then created by force pumps. This pressure 
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tanks and the tram cars were built by Fairbanks, 
Morse & Co., of Chicago; and the pipes and fit- 
tings were supplied by the John Davis Co., of 
Chicago. 

DESCRIPTION OF THE PROCESS. 


There are no superheating pipes or coils in the 
retort, but the first stage of the process is to ad- 
mit live steam at 250° F. into the retort. This 
is as high a temperature as can be carried with- 
out injury to the wood, and corresponds to a pres- 
sure of about 20 lbs. The steam is kept on from 
two to five hours, according to the condition of 
the timber, this being a matter of judgment. The 
water of condensation is blown cut from time to 
time, and samples of this are taken, the steaming 
being continued until these appear measurably 
clear from sap. The steam is then blown out to 
the open air, and the cylinder is allowed to par- 
tially cool. A vacuum of about 23% ins. is then 
created, and is maintained for about an hour. This 
causes the softened and dissolved sap and vapor 
to be drawn out, and the condensation to fall into 
the hot well, so that the vapor will not interfere 
with the operation of the vacuum pump. The ex- 
tent to which it is possible to raise the vacuum 
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+B FIG. 4. CRADLE AND EXPANSION BEARINGS 


FOR RETORT. 


is retained for two to four hours. Very little of 
the solution is forced into the timber after the 
first hour, but the pressure must be maintained 
‘site quantity has been forced in. 
rom 1 to 1% Ibs. per tie, or 0.25 to 
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is done for the reason that the chloride is a sol- 
vent of glue, and the latter, therefore, penetrates 
much deeper into the wood when applied in this 
way than it would if applied as a more or less 
viscous solution. At other plants, however, the 
chloride, glue, and tannin solutions are applied 
separately. When the chloride treatment is fin- 


FIG. 5. CROSS-SECTION OF RETORT. 


ished, the solution in the cylinder is forced back 
into the gravity tank by air pressure of about 15 
or 20 lbs. The tannin solution is then admitted 
from another tank, and a pressure of 100 Ibs. 
maintained for about 1% hours. This solution ts 
about 0.5% in strength, or 1.005% of extract, 
which extract generally consists of 25% tannic 
acid. The tannic acid or tannin enters into chem- 
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0.33-lb. per cu. ft. for sawed ties and 0.3 to 0.5-Ib. 
per cu. ft. for hewed ties. At the new tie-pre- 
serving plant of the Great Northern Ry., at Kal- 
ispell, Mont., which was also designed by Mr. 
Rowe, the requirement is for 0.50 to 0.75-Ib. of 
pure chloride per cu. ft. of timber. 

A chloride solution of from 1%% up to even 4% 
in some cases is used, and with it is mixed the 
gelatin (made by dissolving commercial glue) 
which eventually seals the cells of the wood. This 
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FIG. 6. COOLING TOWER FOR THE 
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ical combination with the glue, forming leathery 
pellicles (usually called ‘“leatheroid’”’) which seal 
the wood against the leaching out of the solu- 
tion or the entrance of moisture. 

The first steaming of the timber is one of the 
most important parts of the process, as it not 
only causes the sap to run, but also breaks up 
the conditions which would lead .to fermentation 
and fungus growth. Thus, the steaming alone, 
if properly carried out, would probably increase 
the life of the timber. The voids in the green 

timber form about 0.4% of its volume, as an aver- 
age; but after steaming it will take up solution 
enough to represent 20 or 35% of its volume. 


No laboratory or chemical work is required in: 


operating the plant. The strength of the chloride 
solution is fixed, and its strength at any subse- 


| 
4 i “ “A 
or “2 7 + 
3 
S Gd. 
A Biers | 
: Mon 
| 
- Ay } 
—| i i 
_woN 
/ 
~ 
\ 
o 
of c o 
\, A 
% 
poe 
i Floor on Joist 
4x 160°C. to C. is 
BA 


, 


368 


ENGINEERING NEWS. 


Vol. XLVIII. No 


quent time is ascertained by means of the hy- 
drometer by the man in charge. All the tanks are 
fitted with float gages, and just before the solu- 
tion is admitted to the retort, the height at which 
it stands in the tank is noted, as shown by the 
indicator. After the treatment the solution is 
forced back to the tank and the indicator again 
read. The difference between the readings shows 
the amount absorbed by the timber, tables being 
prepared showing the number of cubic feet In the 
tank for each mark on the indicator. The num- 
ber and size of ties or timbers in the charge being 
unknown, the cubic contents are ascertained by 
subtracting the volume of the solution forced back 
to the tank from the known volume of the retort. 
Subtracting this from the total amount of solu- 
tion used gives the amount absorbed by the 
charge, and this divided by the cubic contents of 
the charge gives the average absorption per cu. 
ft. All quantities are expressed in cubic feet, no 
gallon measurements being used. The practice 
of weighing the timber before and after treatment 
does not give correct information as to the 
amount (or weight) of solution absorbed, since it 
does not take into account the extraction of sap 
by the steaming and vacuum process, the amount 
thus extracted being unknown. 

The ties at these works are inspected before 
treatment, and are also marked before treatment 
by a 4-lb. hammer or die, like a spiking maul; 
having on the lower end raised figures 5-16-in. 
high. There are 13 hammers to a set, one hav- 
ing the last figure of the year, and the others 
numbered 1 to 12 (in smaller figures) for the 
months. The imprint is marked on the end of the 
tie by a swinging blow, and ties can be marked 
as fast as a man will strike. 


THE DESIGN OF STREET RAILWAY TERMINALS. 
The design of terminals for street railway line: 
is an engineering problem which is coming up 


to handle on such lines an extraordinarily heavy 
traffic. At the close of an evening entertainment, 
for example, a crowd of thousands all make at 
once for the cars, and the proper handling of such 
a crowd with safety and a reasonable degree of 
comfort is largely dependent on the design of the 
terminals. 

So far as we are aware, the best solution of the 
problem of rapid handling of crowds at a street 
railway terminal was furnished by the Buffalo 
Ry. Co., in its terminals provided for handling the 
crowds at the Pan-American Exposition last year. 
We have therefore thought it worth while, even 
though that exposition is a thing of the past, to 
describe and illustrate these terminals. 

From the accompanying sketch map, which is 
not drawn to scale, it will be seen that there were 
three loop terminals for the electric street rail- 
way cars. The larger one, outside the West Am- 
herst Gate, was approached by two parallel double 
track lines and had two separate loops, each of 
which had four passenger tracks parallel with 
Amherst St. and also a series of stub tracks for 
storing cars. Outside the East Amherst Gate was 
a double track loop_with four stub tracks, and a 
little distance from this were two other stub 
tracks (for storing cars) between the main run- 
ning tracks. On the north side was a third loop, 
connecting with the Hertel Ave. electric line. ana 
passengers using this terminal passed under the 
railway station of the exhibition by a subway, 
marked A on the plan. The railway station had 
nine tracks, running into a four-track main lin> 
which extended from the west end, and into a 
double-track main dine extending from the east 
end of the station. The two north tracks in the 
station were for the Erie Ry., and the others for 
the New York Central Ry. Access to the island 
platforms was afforded by the subway marked B 
on the plan. 

The arrangements of the three street railway 
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FIG. 1. SKETCH PLAN OF TERMINALS AT THE 
PAN-AMERICAN EXHIBITION AT BUFFALO. 


(This is not drawn to scale.) 


with increasing frequency. Many electric railway 
companies draw a heavy traffic from portions of 
their lines extending from a city to some outlying 
resort, such as a beach, parade ground, fair- 
ground, or park. It frequently becomes necessary 


crowd was scattering instead of conce: 

there was very little danger. The trac} 

separated by wire fences, with double gate: 
crossings, where watchmen were station 

the platforms between the tracks were a! 
ft. wide (tracks 33 ft. c. to c.) there was pi; 
room for the people to disperse without co; 
fear of the cars, as might be the case with 
close together. These three street railwa 
terminals were planned and established | 
Buffalo Ry. Co., and we are indebted to M: 
Lewis, Engineer of Way and suildings, for 
interesting information concerning them, an 
for drawings from which our (illustratio: 
made. 

As to the maximum number of cars ope: 
through the terminals, the figures of the oper, 
department of the street railway company 
that a maximum of 243 cars per hour wer: 
through the West Terminal (this includes 
loops), and a maximum of 130 per hour th; 
the East Terminal. Mr. Lewis states that 
figures seem low to him, but he has no reeor) 
his own. 

The exhibition closed on Nov. 3, and all tra 
buildings, etc., in connection with the Eas: 
West terminals were removed by Nov. 2h, 4 
the grounds restored to their original condition 

WEST TERMINAL. 

Permission was obtained from the CommonCvwii 
cil to lay two additional temporary tracks in FE) 
wood Ave. from Forest Ave. north to Amherst 
These were open tracks, mostly of 60-lb. T-rails 
filled in to the top of the ties, except where th 
conditions of traffic necessitated their being fille: 
tothetop ofthe rail. From Scajaquada Creek north 
the line was very considerably changed from th: 
already existing lay-out. The original tracks 
followed the sinuosities of the street, as shown 
by the dotted line in Fig. 1, but arrangements 
were made with the various property holders s 


Part Elevation. 


Section 


FIG. 4. CANOPY ROOF OVER TRAIN PLATFORMS. 


terminals were planned on the principle of avoid- 
ing all back-up movements at the terminal, and 


that a decided straight- 


ening of the line was 
also of breaking up the crowds and so prevent- effected. 
ing the concentration which in such cases leads to This terminal was | Ss 
confusion, delay and perhaps danger, with the designed to give two | | < 
added troubles of getting people on the wrong entirely distinct sys- R 
cars and encouraging pickpockets. Thus at the tems of track and two | 8 
West Amherst Gate, 16 different cars on the eight loops, so that the East i] $ 
F / 
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FIG. 3. PLAN OF EAST TERMINAL OF THE BUFFALO RY. CO. 


straight tracks of the loops could be taking on 
passengers at the same time, each car having its 
own little crowd and being far enough from the 
next car to keep the crowds apart. Meanwhile, 
other cars could be arriving or leaving without in- 
terfering with the crowds to any extent. The fur- 
ther tracks had, of course, to be reached by grade 
crossings, but the cars moved slowly, and as the 


Side and the Elmwood Ave. cars would run 
to the east loop in the terminal, and the West 
Side cars to the west loop in the terminal without 
interfering with each other. The method of op- 
erating will be readily seen from Fig. 1, while Fig 
2 gives a detailed plan of the terminal. 

Systems of crossovers were placed at various 
points in the street to provide for emergencies 


|_| 
- - Ene. 
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when it might become necessary to temporarily of turnstiles; there being 25 turnstiles on the east compelled passengers to use the proper crossing 
disuse a portion of either loop. The idea followed loop and 17 in the west loop. It was found in where watchmen wer n 1, At th crossing 
in the design of the special work was to make all operation that, with the maximum attendance of there were sliding gat s in the fences; two 1G ft 
facing point switches of tongue switch pattern so 150,000 in one day, this was considerably in ex- gates in those of the east loop, and two 12-ft 
that they could be thrown by the motormen. All cess of the requirements; probably half the num-_ gates in those of the west loo 

i ae Bie Portable signs and the services of a large num 
Fence, 70 high | ber of uniformed attendants assisted passengers 
—— = = homeward rush men with megaphor noun 
¢. 3 R Elimwood Ave the destinations of the cars as they stopped to 
2 gif | | 1] Gate, but this gave rise to a very serious troubl 
8 | ¥ and, after the exhibition had been in operation for 
| a few weeks its use was discontinued after S p.m 
a, No difficulty was experienced in unloading at this 
j y I ‘ oi as e crowds came gradually, bu n th 
¥ } 1 evening hours when the traffic | ume heaviest 
j it was found impossible to stop down-town cat 
4H | at this point. The exits at the Elmwood Gat 
/ were therefore closed at S p. m. and passenger 

+ : 330% +—-3770° 30' 30' 520° 4 were allowed exit to the cars n th W t Am 

es — herst terminal only 

@ le A maintenance gang, consisting of a foreman 

ihe a - jh and four to six men, as circumsta required 

was kept at this terminal continually; it being 

: ti their business to maintain all tracks in shape from 

» Amherst St. to Forest Av: Very few derailm nts 
ane = — M occurred, and, with two exceptions, no blockades 

= = were caused by these derailments, the delay bein 

+ sg “Wire Fence, 50°high ‘8 a ih only for a few minutes in both cases 

» ] ir Shea ‘ For this terminal it was necessary to obtain the 

Stop Coch right from the city to allow one track to be laid 

c i through Ledger St., south from Hertel Ave.; th: 

} rest of the track shown was on private property 

3 2 Access to the exhibition grounds was had through 

4 a subway about 200 ft. long, built beneath the 

cj § - — tracks of the steam railway terminal This sub- 
la way was the most considerable feature of this 
terminal in the way of expense. The tracks wer: 
x \| ‘ (al laid with T rails, and the details were similar to 
| ® - + = those supplied in the West Terminal. This loop 
8 = =z Fig. 1, had a single track on the west side, a 
‘3 ss ~ double track for loading and unloading, and thre: 
2 2 = + tracks on the east side. 

= 8 / In order to reach the East Terminal, at the East 
¥ Amherst Gate, it was necessary to construct about 
a mile of double track from Parkside Ave. to the 


FIG. 2. PLAN OF WEST TERMINAL OF THE BUFFALO RY. CO. 


trailing switches 
points. 

The tracks in entering each of the two loops 
were spread into four tracks, 33 ft. c. to c., paral- 
lel with Amherst St., to give increased facilities 
for unloading and loading. These had tangents 
about 250 ft. long in the east loop, and 200 ft. in 
the west loop. The inclosed space in each loop 
was filled with stub tracks 20 ft. c. to c., about 
300 ft. long in the east loop and 360 ft. in the 
west loop. These were designed both for the pur- 
pose of giving room for unused cars during the 
slack hours, as well as with the intention of tak- 
ing large crowds away from the grounds during a 
rush hour, by loading the cars as they stood on 
the storage tracks and sending them directly to 
the city. The curves were chiefly of 50 ft. radius, 
and they were laid to a tight gage of 4 ft. 8% ins. 

Gates were placed across Elmwood Ave., at the 
south property line of Amherst St., and a fence 
continued down the east side of Elmwood Ave. to 
Scajaquada Creek bridge, thus effectually cutting 
off public access to the terminal. Vehicle traffic 
was allowed to pass, by keeping a gatekeeper at 
the gates already mentioned in Elmwood Ave. 
There was some opposition manifested to this, but 
it was very slight, as the advantages gained in 
the handling of the crowds were very apparent. 

A building, 40 x 110 ft., was placed in the east 
loop which served both the purpose of a sub-sta- 
tion for the city police and a receiver's office for 
the railway company. In the west loop was 
placed a temporary car barn for three tracks, 12 
ft. c. to c., with pits under each track; this was 
oe: immediate repairs to cars kept in the termi- 
nal. 

Each of the two loops was furnished with its 
OWR ganopy roof, under which was placed a row 


were made with split switch 


ber would have been sufficient. 
exit turnstiles were also placed in the west loop 


A series of seven 


northeast corner of Amherst and Aves 
The right to place a temporary track in Crescent 
St. was obtained from the city, and the 


Delaware 


rest of the 


RAILWAY TERMINALS. 


south curb line of Amherst St., was planked for 
the entire width of the terminal, and the spaces 
between the four loading tracks in each loop were 
partially planked and partly filled with cinders. 
Wire fences, 5 ft, high, separated the tracks, and 


track was laid on private right of way The track 
close to Elmwood Ave. entrance. Tickets were was of T-rail construction and the curves and 
sold at small booths placed between the turnstiles switches were similar in every respect to those 
and the south curb line of Amherst St. The space laid in the West Terminal. The facilities sup 
between the north track of the loops and the plied at the loop were much less than those of th 
| Brace under under 
. ' Turnstile - Turnstile 
© \ j © 
\ / \ / 
Be 3 TT 
2x3" 
Pitan 
West Terminal, as will be 
] 1] |] seen by the plan, Figs. 
1 and 3. The loop was 
py 1] built with a double track, 
oly | an j and attention is called to 
ve | aah i the fact that the loading 
gas al +} was performed on the 
eaten HLL side of the loop opposite 
Z 4 to that on which the un 
Elevation loading took place The 
advantage of this consist- 
FIG. 5. FENCE CONSTRUCTION AT THE TURNSTILES OF THE STREET éd in the fact that there 


was no interference what- 
ever between the incoming and outgoing crowds, 
and (comparatively speaking) it had greater effi- 
ciency than either of the West Amherst loops 
where the loading and unloading were done at one 
end of the loop. The radius of the inside curve at 
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the west end of this loop was about 30 ft. after the 
switches were passed. This was too short to ai- 
low the trains to pass around, as the bumpers 
would {nterfere; single cars, however, had no dif- 
fleulty in taking it, and not the slightest trouble 
was experienced during the season. This curve had 
double guard rails and was laid to gage %-in. 


four plate girders, being the floor beams for a 
double-track railway bridge. These floor beams 
were about 30 ft. long and weighed about 15,000 
Ibs. apiece; they were fitted at their ends with 
high projecting gusset plates. They were loaded 
on edge, side by side, and were strapped together 
at each end with a light metal strap and fastened 


wide. This was the only exception to the tight to the cars at each end with similar straps from 
\ 2PIS IB x 
Pn 5% 35 Pp 2°5%3 
3 & f 
a! 2Cow. PA. [3% m. 
Outs. Stri rs Ins.Stri 
2.10 0. of Oirder 6 Panels @ 21'2"= 1270"C. te C. of Pins 
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Curve of 3°20’ 
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gage track before mentioned; all other curves 
had single guard rails only. 

Fig. 4 shows the construction of the light can- 
opy roof, and Fig. 5 shows the general construc- 
tion of the fences at the turnstiles through which 
passengers were admitted to the platform. 


ge 


PALL OF A RAILWAY BRIDGE NEAR MEADVILLE, PA. 
On Oct. 5 the central span of a bridge on which 
the main line of the Erie R. R. crosses French 
Creek, at Buchanan Junction, a few miles from 
Meadville, Pa., fell into the river together with 
a freight train that was crossing the structure 
at the time. No one was killed or injured in the 
wreck Bridge failures are intrinsically interest- 
ing to the engineering profession, and we are 
therefore glad to be able to give herewith the 
particulars of the bridge and of the accident, and 
to show some views of the wrecked structure. 
The Buchanan bridge (Bridge 24, Meadville Di- 
vision, Erie R. R.) consisted of three spans, single 
track The two end were half-through 
plate-girder spans, each 108 ft. long out to out; in 
the center was a through pin-connected truss span 
127 ft The bridge is on a 
3° 20’ curve in the line, to the right going wesi, 
but the curve is somewhat flattened over the 
bridge, so that it is probably less than 3° 


spans 


long c. to ec. end pins. 


there. 
The stress-sheet of the bridge is reproduced in Fig. 
1, which also gives the alinement in plan. (The 
heavy broken lines indicate portions of the train 
and its loading and will be referred to below.) 
The stringers of the bridge are riveted into the 
floor beams, and the superelevation of the outer 
rail, about 4 ins., is obtained by making the outer 
stringer this amount deeper than the inner one. 

The westbound freight train which was crossing 
the bridge at the time of the wreck consisted of a 
consolidation locomotive weighing 145,000 Ibs., of 
which 131,000 Ibs. was on the drivers, and 28 cars 
followed by a caboose. The engine and 20 cars 
had passed over the bridge when it fell; four cars 
went down with the bridge and four cars with the 
caboose remained on the track east of the wrecked 
span. The station, Buchanan Junction, is about 
a half-mile east of the bridge, and the train had 
made a stop there, so that it was not moving at 
any high rate of speed when crossing the bridge. 
The cars which fell with the structure’ were 
loaded with heavy bridge material for new work 
at Pittsburg, Pa. The forward two of these cars 
are of most interest at present. They carried each 
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GENERAL PLAN AND STRESS SHEET OF BRIDGE NO. 24, MEADVILLE DIVISION, ERIE R. R. 


near their tops down diagonally to the sides of the 
cars. 

These two cars are shown in their relative posi- 
tion after the wreck in the plan of the structure, 
Fig. 1, as Car No. 1 and Car No. 2. The two 
cars behind them, which also fell, are similarly 
numbered 3 and 4. These cars were loaded with 
six bridge stringers extending over both cars, the 


but is broken laterally at its middle pan: 
The picture seems to indicate that this try. 
pulled down sidewise by the previous faj! 
the far truss. It will be observed, by refer, 
the plan in Fig. 1, that the general direc: 
this failure is toward the inside of the cy 
the track. The far or northerly truss is 
broken up; at the west portal the top cho: 
pears to have been broken away completely 
the portal and end post, and is probably j 
water under the cars. The same top chord 
appears to have been broken off near its 
panel point from the east portal. A further: 
of the manner of failure of the bridge may 
obtained from Fig. 38, which is taken from 
easterly pier, Pier No. 1 in the plan, 
Concerning the cause of the wrecking of 
bridge, the following may be said: In the | 
Fig. 1, Cars Nos. 1 and 2 are seen to be separa 
from the following cars by an open space. 
floor of Car 2 was found to show marks as f; 
an object sliding diagonally backward. On. 
the floor beams which had formed the cargo 
Car 2 was found in the diagonal posi: 
indicated by X in the plan, and the end of 
piece was badly battered. The forward end 
Car 3 was knocked in completely. No mate) 
damage was done to the other floor beams 
the stringers on the four cars, and they fell ec}, 
alongside the cars, as, for instance, in the «x 
treme foreground in Fig. 3. 
railment previous to 
appearance of the 
fell indicates 


No evidence of d 
failure was found. Th 
wrecked bridge after 
that one of the posts of th 
northerly truss, quite probably the post 
marked P in Fig. 1, was knocked out an! 
thus dragged the bridge down. This in connectio: 
with the position of the wrecked cars and flow: 
beam X would establish the following as the man 
ner and cause of the failure: The floor beams 
loaded on Cars 1 and 2 jerked loose from thei: 
fastenings, and one of them fell over from its up 
right position. This jerking loose was caused quit: 
possibly in the stopping and starting of the train 
at Buchanan Junction. The floor beam that fe|! 
over struck post P, and jammed against the ca: 
behind, with sufficient force to break the train 


FIG. 2. VIEW OF WRECKED BRIDGE AS SEEN FROM SOUTHERLY SIDE. 


fastening being similar to that noted above. The 
four cars weighed, average, about 2,400 Ibs. per 
lineal foot of bridge. 

The wrecked bridge is shown in Fig. 2, as 
viewed from its southerly side. The far truss 
is seen to be mostly under water, as is also the 
greater part of the four cars and their loading. 
The near truss is comparatively little deformed, 


in two; the shock of the blow and the momentu” 
of the rear section combined were sufficient ¢ 


buckle post P, and as a result this side of th» 


bridge dropped down vertically, pulling the oth: 
truss over sideways by the attached upper lat 
erals. 

The bridge was a comparativgly new structur 


It was designed and built by the Elmira Bridg: 


i 
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Co.. of Elmira, N. Y., in 1803-94, under the stand- 
ard Erie specifications, and subject to the ap- 
proval and inspection of the Erie R. R. The ma- 
terial used for the bridge was wrought iron, with 
the exception of the eye-bars and pins, these 
being of soft steel. It is interesting to note that 
the wrecked structure shows very few sheared or 
broken rivets, the members generally failing bod- 
ily. In the falling of the bridge the ends of the 
stringers rested on the piers, while the floor sys- 
tem was held in line by the lower laterals. Thus 
an extreme bending stress was put on the stringer 
system as a whole and upon their connections to 
the floor beams. As a result the system failed at 
several points; no complete break was noticed, but 
at some of the connections the end angles of the 
stringers split at their roots from the bottom of 
the stringers almost to the top. The bridge was 
inspected on June 18, 1902, by the chief engineer 
and the bridge engineer of the Erie R. R., and was 
inspected last on September 20, 1902, by the local 
inspector of the railway. 

We are indebted to Mr. W. A. Doane, City En- 
gineer of Meadville, Pa., for the photograph from 
which our Fig. 2 was prepared. The stress sheet 
from which Fig. 1 was drawn, and the original of 
Fig. 3, as well as most of the information given 


used in the transmission of power, whether on, near or 
separate from the railroad. Then the opinion says: 

It is clearly the duty of the contractor to supply at 
his own cost the rolling stock and all means of propulsion 
These ducts are no necessary part of the permanent struc- 
ture. They are concededly to be used for the sole purpose 
of transmission of power and are an incident to the equip- 
ment, nothing more. 

_If this ruling stands it will mean a cost of about $1,- 
200,000 to the general contractor and, consequently, the 
same amount saved to the city of New York. 


——-@ —- — ---— 


TESTS IN COALING VESSELS AT SEA by means of 
the Lidgerwood-Miller Marine Cableway were made on the 
Russian battleship ‘‘Retvizan'’ on Sept. 12, 1902, in the 
Baltic Sea, near Cronstadt, Russia, under the direction 
of a Board of Inspectors appointed by the Russian Gov- 
ernment. Among the members of this board were Ad- 
miral Nikowof, Chief of Testing Squadron, and Rear-Ad- 
miral Virenius, Chief of the Bureau of Navigation. The 
marine cableway on the ‘‘Retvizan"’ is operated by two 
electric winches, but is otherwise of the construction 
described in Engineering News of April 5, 1900.) In 
making the test coal was transferred from the auxiliary 
cruiser ‘‘Asia,’’ which acted as a collier, and was taken in 
tow by the ‘“‘Retvizan.’’ The entire marine cableway wa-« 
rigged up in about an hour. The distance between the 
masts was 400 ft. and the test began by transferring a 
load of one bag of 350 lbs. Two bags were then sent across 
at one time and the number finally increased to four bags 
The four bags held 1,400 dbs. and traversed the distance 


Pier No. 2. 


Pier No. 1. 


FIG. 3. VIEW OF WRECKED BRIDGE AS SEEN FROM PIER NO. 1, AT THE EASTERLY END OF 
THE BRIDGE. 


in our text, were courteously furnished us by the 
engineering department of the Erie R. R. through 
Mr. C. W. Buchholz, Chief Engineer. 


THE ELECTRIC DUCTS built into the side walls of the 
New York Rapid Transit Railway are ‘‘equipment,”’ ac- 
cording to a recent decision of Justice O'Gorman of the 
Supreme Court, and being such will have to be paid for 
by the general contractor, Mr. John B. McDonald. This 
decision was brought out by an application made some 
time ago by Mr. McDonald for a writ of mandamus to 
compel City Comptroller Grout to pay vouchers amounting 
to $400,000 for work done in constructing electric ducts. 
Specifically the work that Mr. McDonald wanted pay for 
was that completed in building vitrified brick conduits in 
the tunnel up to July 1, 1902. Mr. McDonald contended 
that the work should be considered as a part of con- 
struction. In this contention he was upheld by the Board 
of Rapid Transit Commissioners and the board's counsel, 
Edward M. Shepard. The board ordered the bills paid, 
but when they were presented Controller Grout refused to 
honor them, asserting that the work should be considered 
equipment and paid for by the contractors. In his de- 
cision Justice O’Gorman upholds the Controller and 
sharply defines the limitations of the power of the Rapid 
Transit Commissioners. He says that the legislature has 
defined as equipment all motors, cars, power houses, real 
estate on which power houses are built and all devices 


between the vessels at the rate of one load a minute. 
This would show a capacity of 37 tons per hour. As the 
“Asia’’ did not have any winches on board the coal had 
to be hoisted to the masthead by hand and hence the coal 
did not come over as regularly as it otherwise would. At 
the time of the trial the vessels were only moving at the 
rate of 5 knots an hour and the tension of the main 
cable supporting the load was only about three tons. It 
is considered that if the speed had been enough greater 
or a larger sea anchor had been used to make the tension 
on the main cable eight tons, loads of one ton could 
have been transferred in the same time, and with no added 
effort on behalf of the electric winches. Captain Stchensno- 
vitch, commanding the ‘‘Retvizan,’’ who was present at 
the test, endorses the marine cableway in a recent com- 
munication to the inventor, as follows: ‘‘Witnessing this 
last success, I am sure that your system of coaling at sea 
will be adopted by all navies of the world.’ The trial 
board reached the conclusion ‘‘that the marine cableway 
works entirely satisfactory and is well worth adopting for 
general use on board war vessels. All details of the ap- 
paratus are well worked out, practical and expedient.” 


THE PRODUCTION AND USE OF NATURAL GAS in 
the United States for 1901 is given in press bulletin T 71, 
as compiled by Mr. Charles D. Walcott, Director United 
States Geological Survey. Value of gas, $27,067,500, 
which at 15 cts. per 1,000 cu. ft., is equivalent in heat 
effect to 8,456,600 tons of coal at $3.20 per ton, assuming 


20,000 cu. ft. of natural gas equal to one ton of coal. This 
is an increase in production of 14 over the preceding 
year. There were 10,297 weils at the close of 1901, sup- 
plying fully 1,000,000 domestic fires, 5.742 manufacturing 
plants, including 102 iron and steel works, and 219 glass 
works. 

FREIGHT MOVED THROUGH CANALS at Sault Ste 
Marie will amount to 35,000,000 tons for this year, as 
compared with 2S,000,000 tons last year, and S,S00,000 
tons ten years ago. By far the greater portion of this 
freight is iron ore, and it is interesting to note in this 
connection that the estimated output of iron ore from the 
Lake Superior districts is estimated at 25,000,000) tons 
for this year. 

A SURVEYOR’S TAPE REEL upon which a steel tape 
“ft. longmay be wound has been patented and is for sal 
by J. E. Chapson and V. G. Hills, of Cripple Creek, Colo 
A rolling friction is applied to the tape when winding 
or unwinding, so that the tape is always firmly held, and 
can not uncoil or spring off the reel. The reel and tape 
may be suspended with a strap from the chainman’s, 
shoulder while measurements are being taken, and alto 
gether the reel presents many decided advantages where a 
long tape is to be used 

THE LIERNUR PNEUMATIC SYSTEM of sewage rm 
moval was installed on a small seale during the past 
summer at Stansted, Essex, England, by Liernur Eng 
lish Syndicate. This being the first installation in Eng 
land, the syndicate did the work at its own expense, but 
the parish council will ‘‘take over’’ the system after two 
years if it meets the approval of the Local Government 
Board. Stansted is ‘‘a scattered village in a hilly di 
trict." The installation is described as follows in the 
London ‘‘Surveyor” of Oct. 10 

The pumping station -with its receiver, vacuum pump 
and gas engine—is in the lowest part of the village, the 
sewage being conveyed there by a network of 4-in. tron 
pipe about one mile long, with another mile of house 
connections. The receiver and pipes are kept in a con 
stant state of partial vaccum, so that there is a steady 
flow, but the full vacuum (about one-fifth of an atmo 
phere) is applied for ten minutes every morning, which 
completely clears the house receptacles and sewer pipes, 
leaving them clean and dry. There is no need for special 


flushing, disinfecting the manholes, or ventilating shaft 


The work of laying the sewers was carried out by Mr. E 
T. Watts, Surveyor to the Stansted Rural District Coun 
cil, who stated that he was perfectly satisfied with the 
working of the system, which gave him no troubl He 
calculated that the cost would be about 25 cts if head 
of population per year. 
THE STEAM TURBINE—ITS COMMERCIAL ASPECT. 
By Edward H. Sniffen. 

Before recurring to actual experience, it may be 
instructive to consider for a moment the general 
character of the turbine as a type of motor, con 
trasted with the piston engine. The steam en- 
tering the governor valve passes first a set of 
stationary blades, then it impinges on the moving 
blades, driving them around. While the tempera- 
ture of the inlet end of the turbine is that of the 
live steam, the exhaust end, only 3 or 4 ft. dis- 
tant, is cool enough (126° F., when the condenser 
is working) that one may bear the hand upon it 

The blades each receive a pressure of only one 
ounce. 

In 1897, the Newcastle & District Electric Light- 
ing Co. (England), operating eleven Parsons steam 
turbines of 75 to 150 KW. each, showed the cost 
of repairs and renewals of their entire plant, in- 
cluding turbines, generators, boilers, condensers, 
pumps, fittings, cables, ete., to be only a trifle 
more than % ct. per KW. per annum. 

THE WILMERDING PLANT.—In this country 
the steam turbine is now operating in several 
plants. The first prominent installation was at 
the Westinghouse Air Brake Co.’s works, at Wil- 
merding, Pa., where the first unit was started in 
August, 1899; two more shortly after, and the 
fourth unit in April, 1901. The plant operates 
regularly eleven hours a day, the service being 
electric power and lighting. 

As the results of a week’s test run on the tur- 
bines and the steam engines that had been dis- 
placed by them, it was found that a saving of coal 
averaging 36% existed in favor of the steam tur- 
bines; and the saving in feed-water averaged 
about the same percentage. This meant a saving 
of about 20 tons of coal every 24 hours. The plant 
comprises four 400-KW. units, occupying a space 
45 x 61 ft., in a room 201% ft. high, and since its 
installation has run without interruption or visi- 
ble wear. 

THE STAMFORD PLANT.—The Yale & Towne’ 


*Abstract of a paper read at the annual convention of 
the American Street Railway Association. 
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Sify. Co., at Stamford, Conn., have one 400-KW. 
steam turbine, furnishing a 240-volt, 2-phase 
current at 7,200 alternations. It began running 
Feb. ~], 1902, operating ten hours daily. Up to 
date its mechanical operation has been most satis- 
factory 

THE HARTFORD PLANT.—The Hartford 
(Conn.) Electric Light Co. have one 1,500-KW., 
2-phase 2,400-volt, GO-cycle, turbo-generator, 
which was started in April, 1901. It is at present 
the largest plant of the kind in this country. It 
is used but one or two days a week to relay the 
water power. When first installed some time was 
spent in correcting minor defects, since which the 
plant has given perfect satisfaction. 

STEAM TURBINE EFFICIENCY.—Brake tests 
on a 410-KW. turbine having a rated load of 
(O00 Lb. H. P. showed a steam consumption of 14.5 
lbs. per HP. per hour at full load, to 16 Ibs. at 
half rating, and to less than 1 lbs. at one-quar- 
tev capacity. This 14.5 Ibs. of steam per brake 
Hl’ per hour corresponds to less than 13% Ibs. 
per I. HP, 

In a recent instance, a result of 11.7 Ibs. of 
steam per electric HP. per hour was guaranteed 
on a ToU-KW. turbine, corresponding to about 10.2 
ibs. per I. HP., which is within the ability of few 
piston engines of much larger size. 

The turbine at Hartford, under tests conducted 
by Prof, Robb, at an average load of 1,800 KW., 
with 155 Ibs. of steam pressure, 27 ins. vacuum 
and 45° superheat, gave a result of 19.1 Ibs. of 
steam per KW. hour, which is equivalent to about 
11.5 Ibs. per I. HP. 

A test on a 400-KW. turbine at Wilmerding 
shows 16.4 Ibs. of steam per electrical HP. per 
hour at full load, and 18.2 Ibs. at half load, with 
125 lbs. steam pressure and 26 ins. vacuum. 

Tests made by Prof. Ewing on an English plant 
(ou KW.) a year after installation showed no 
material loss of efficiency. At installation it 
showed 24.1 Ibs. steam per KW. hour, a year later 
it showed 25 Ibs. under more difficult conditions. 

FLOOR SPACE AND FOUNDATIONS.—The 
floor area of a turbine is about *s that of a vertical 
engine and about *% that of the horizontal, for a 
Ldon-KW. unit, including the generator. Figur- 
ing the foundations at 15 ft. deep to give space 
underneath for condensers, etc., the turbine has a 
great economic advantage; but it has a still 
greater advantage when foundations are made 
only to support and steady the engines, for a tur- 
bine has so little vibration that it does not even 
require foundation bolts. Figured on actual foun- 
dation volume required, a 1,000-KW. turbine re- 
quires only 1-0 that of a vertical engine and 1-15 
that of a horizontal. 

As ordinarily built, assuming $7 a cu. yd. for 
conerete foundation, the 1,000-KW. turbine foun- 
dation costs $0.50 per HP., the vertical engine 
about S150, and the horizontal about $2.50 per 
HP., all three being figured 15 ft. deep to provide 
condenser Space, 

Assuming 15 ects. per cu. ft. of space inside the 
walls as the cost of a brick building with steel 
roof trusses and fireproof covering, the cost of a 
building for the turbine plant is about half that 
for either horizontal or vertical engine. Land 
for building sites in cities is a large item. The 
turbo-generator requires about % sq. ft. per KW. 

SUMMARY.—The larger field for the turbine 
begins about where the high-speed piston engine 
leaves off, and the low-speed engine begins. It 
is especially applicable to service of medium and 
large size units on account of the economies in 
steam, in floor space, foundations and buildings. 

The turbine can use superheated steam of any 
feasible temperature, because there are no internal 
rubbing surfaces, no glands, and no cylinder oil 
to cause lubricating troubles. 

The exhaust steam being uncontaminated with 
il yields pure distilled water, a condition of great 
moment where water is scarce or contains impur- 
ities that injuriously affect the boiler. Its speed, 
of course, prohibits belt drive, so that its chief 
field will be in generating electricity. 

DISCUSSION.—The reading of the paper was 
followed by a long discussion. 

Mr. John 1. Beggs, of Milwaukee, said that his 
company had for two years postponed changes 


in their plant, involving three or four million dol- 
lars, pending the development of the steam tur- 
bine in practice. He asked Mr. Sniffen whether 
his company would furnish a steam turbine sep- 
arate from the generator, for the speed of the tur- 
bine (750 revs. per min.) so greatly reduced the 
size of the generator as to effect a large saving 
in the cost of the generator, and he wished to 
know whether the manufacturer expected to reap 
all the benefit of that saving. 

Mr. Sniffen said that Westinghouse, Church, 
Kerr & Co. would not sell turbines and generators 
separately; they would be sold as a unit, for they 
could not be made by different manufacturers 
and put together by the purchaser so as to give 
satisfaction. 

Mr. Heft asked whether the life and efficiency 
of the turbo-generator would be guaranteed. 

Mr. Sniffen replied that the efficiency would be 
guaranteed. 

Mr. Beggs said that his chief engineer had vis- 
ited all the turbine plants in the country. What 
the turbine in large 5,000-KW. units will do is 
yet a matter of conjecture, although several such 
are being built for a company in Chicago, the ef- 
ficiency of which he is waiting to see. 

Mr. C. O. Mailloux stated that so far as his in- 
vestigations had disclosed, the cost of a condens- 
ing apparatus for the steam turbine is somewhat 
larger than for the ordinary engine, largely be- 
cause the exhaust pipe is larger. This is offset 
by many other advantages. He could see no rea- 
son why steam superheated to a point that would 


structure. Accordingly an arch bridge 
equal spans was designed, as shown by the 
tration. 

Briefly described, the bridge consists 0: 
arches, each having a span of 164 ft. c¢. to 
end pens, flanked by a plate girder span of 4 
at each shore end. The rise of the arch spa) 
37 ft., and the total length of the bridge, in 
ing end spans, is 423 ft. Its height abov. 
river bed is 62 ft. The arches are of the ¢) 
hinged, spandril braced type, all conne : 
of the main members being pin connections. 
depth of the arch trusses is 42 ft. at the ends 
5 ft. at the crown. The trusses are placed par: 
to each other and 15 ft. apart. They carry a gs: 
floor system in the plane of the top chord. 1 
structure was designed to carry a train of ; 
cars of 80,000 Ibs, capacity. 

The foundations are all carried to the hard } 
shale rock which lies at about the elevation of ; 
river bed and is exposed on the sides of the riy. 
valley. The abutment piers, or skewbacks. ar 
pairs, there being an independent structure 
each shoe. These skewbacks are set well b 
into the shale to avoid any possibility of th 
foundation backing being destroyed by disintegrs 
tion of the rock, which takes place rapidly upor 
exposure to air. The center pier is a heavy pi: 
of masonry, 18 x 36 ft. on its base and 23 ft. hich 


above its bed and 14 ft. high above the ground 
line, the elevation of the shoes being just high 
enough to clear the high water level. This cente: 
pier is able to withstand the thrust of either of 


DOUBLE ARCH SPAN ELECTRIC RAILWAY BRIDGE OVER THE;VERMILLION RIVER, AT 
BIRMINGHAM, O. 
The Osborn Engineering Co., Cleveland, O., Designers; Canton Bridge Co., Canton, O., Builders. 


make the steam turbine cherry red would inter- 
fere with its working. One of the difficulties of the 
steam turbine to-day is not mechanical, but elec- 
trical. The turbine cannot be used with di- 
rect-current generation; it requires an alternating 
generator. While the generator now used makes 
considerable noise, this will doubtless be remedied. 

Mr. Sniffen said that his company is building 
four 4,000-KW. turbines; three 1,250-KW. tur- 
bines for the Rapid Transit Subway in New York 
to be used for lighting; three 3,500-KW. units for 
the Metropolitan Railroad of London; two 1,000- 
KW. units for the De Beers Co. of Kimberly, 
Africa, and other large units. These last-named 
are to be tested by Prof. Thurston before ship- 
ment. 


STEEL ARCH ELECTRIC RAILWAY BRIDGE OVER THE 
VERMILLION RIVER AT BIRMINGHAM, 0. 


We illustrate in the accompanying cut steel 
arch bridge to whose neat and attractiv’ .ppear- 
ance additional interest is lent by the fact that it 
was constructed for interurban electric railway 
service and is significant of the high-class per- 
manent construction now practiced on many such 
roads. This bridge was built to carry the Oberlin- 
Norwalk extension of the Cleveland, Elyria & 
Western Ry. over the Vermillion River at Bir- 
mingham, O. The site of the bridge being a spot 
of great natural beauty it was felt that a struc- 
ture should be built whose appearance would be 
in harmony with its natural surroundings, and 
an arched truss seemed most fitted to meet this 
demand and at the same time be an economical 


the arches in case the opposing arch be removed. 
A feature of this pier is the large skewback stones 
each 2 ft. 9% ins. thick, 6 ft. 6 ins. long and 3 ft 
9 ins. wide, and weighing 38% tons. The pier has 
a cut-water on its upstream end. The sandstone 
for the substructure all came from the Kipton 
quarries of the Cleveland Stone Co., five miles 
distant from the bridge site, and was hauled to 
the site by teams.’ The measurements for dressing 
the faces of the piers were made with a 2)-ft. 
steel tape, which was compared with the 100-ft. 
standard bar at the Case School of Applied 
Science. Spring balances were used in making 
the measurements, and the proper allowance 
made for the stretch of the tape. The tapes 
used by the inspector in the shop were compared 
with this same standard, in order to avoid any 
error due to differences in length of tapes. 

The spans were erected upon falseworks resting 
on piles driven to rock. Erection began at the 
abutments and was carried toward the center 
from the ends, and after the spans were swung 
free of the falsework it was found that the cam- 
ber was just what it was designed to be, proving 
that there was no sensible error in the measure- 
ments. The paint used was Detroit Superior 
Graphite, the final color being green. 

The bridge was designed by, and its execution 
superintended by the Osborn Engineering Co., of 
Cleveland, O., Wilbur J. Watson, Assoc Mem. Am 
Soc. C. E., Bridge Engineer. The substructur: 
was built by Messrs. Gallup & Coe, and the super- 
structure was built by the Canton Bridge Co., of 
Canton, O. Mr. A. G. Jenkins jras in charge of 
erection for the bridge company. 
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